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Introduction. 

§ 1. A HE tract included in the view from the northern brow of the hill, on 
which stands the rectory of Tortworth, is no less calculated to gratify a taste 
for the picturesque than to excite a lively interest by its geological structure. 
The rich and beautiful vale of the Severn, diversified by gentle inequalities, is 
bounded on the east by a bold abrupt escarpment of oolite, from which Stincjti-
combe-hill projects far out into the vale. In the distance, to the north, ap
pears the Malvern chain of hills, flanked on the west by the Doghill range, 
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and succeeded on the south-west by Mayhill, and the hills which, inclosing the 
coal-tract of the Forest of Dean, pass on into Monmouthshire. But the more 
immediate objects presented to the eye from this station, in the vale below, 
are the narrow transverse valleys of the Avon and Falfield; the former pro
ceeding from the south-east, the latter from the south-west; and coinciding at 
a short distance above the village of Stone, their united waters pursue a course 
to the north-west, finding a vent in the Severn below the town of Berkeley. 
The Falfield valley and the lower part of the Avon are bordered on the west 
by the isolated table-lands and ridges of Eastwood and WhiteclifF park; while 
the general course of the Avon is bounded on the east by the foot of the great 
escarpment. 

In the view thus described, the eye takes in at a glance a succession of 
geological formations, extending from syenitic granite up to oolite. 

On the other hand, the view from the southern brow, at Wood-end or Lay-
hill, bears a different aspect. Here we appear to stand on the northern verge 
of an elliptic coal-basin, the immediate prospect being confined on either side 
by a continuous ridge, which, diverging to the south-east and south-west, in
closes a plain : eastward of this ridge, the line of the oolite escarpment may 
be seen extending uninterruptedly from north to south; the horizon being 
bounded in the latter direction by the Somersetshire ranges, which spread 
from the great escarpment on the east to the Dundry and Broad-field Down 
hills on the west, beyond which, in the extreme distance on the south, a part 
of the Mendip chain appears. The re-entering angle formed by the northern 
extremity of this basin, bears a close relation to the salient angle produced by 
the conjunction of the valleys of the Avon and Falfield. 

§ 2. T o ascertain the nature and connexion of the formations surveyed in 
these two views, which, taken together, extend between sixty and seventy miles 
from north to south, is the object proposed in the following pages: and as 
Tortworth is a position nearly intermediate between the two extremes, and 
comprehends within a narrow compass almost the whole of the formations that 
will come under our notice, I shall consider its environs in such detail, as will 
render unnecessary more than a general view of the north-west of Gloucester
shire and north-west of Somersetshire; since in the two latter tracts we com
monly meet with only a continuation or repetition of the same formations as 
occur in the Tortworth district. 

§ 3. T h e immediate environs of Tortworth, which I am about to describe 
r \ detail, may be comprised in a triangle, the base of which passes from Old-
bury-on-Severn on the west, through Thornbury, Milbury-heath, and Wick-
war, to Hawksbury Upton on the east; the two sides converging to a point at 
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Pyrton on the north; the western side being formed by the left bank of the 
Severn, and the eastern by a line drawn from Pyrton along the great escarp
ment of oolite. Of the tract included in this area, I have represented in the 
annexed map, only so much as, when combined with the sections by which 
it is accompanied, may be sufficient to convey a clear idea of the relative 
position and order of succession of the different formations. (See the Map, 
Plate XXXIX., and Sections No. 1. 2. and 3.; of which the Section No. 3. 
occupies the whole base line of the triangle*). 

The structure of the north-west of Gloucestershire is illustrated by a sec
tion drawn from Huntley-hill on the north-east, to the Forest coal-basin on the 
south-west (see Plate XXXIX., Section No. 4.); and that of the north-west 
of Somersetshire, by one general section (No. 5.), drawn from the Avon at 
Bristol on the north, to the river Parret at Bridgewater on the south ; and by 
a second section (No. 6.), traversing Mendip only, in the vicinity of Shipham. 

1. ENVIRONS OF TORTWORTH. 

General View.-—Secondary Formations. 

§ 4. One of the first impressions made on the mind, in examining the Tort-
worth district, is, that the existing form of the surface appears, to a certain ex
tent, to be unconnected with the nature of the rocky formations that compose 
its base ; an observation, indeed, that may admit almost of universal applica
tion, and be deemed a maxim in geology. A second impression is, that if 
the distribution of formations into Primary, Transition, and Flcetzf or sedi
mentary classes, be well founded,—as resting on distinct epochs in the history 
and structure of our planet, the evidence of which is to be discovered in their 
respective characters and relations; it is also true, that natural distinctions 
point to a subdivision of the sedimentary formations, into collective series 
or groups, consequent to, and in a great measure independent of each other, 
with respect to the era of their production. Under this view, the first se
ries of the sedimentary class, namely, the carboniferous, comprehends, in the 

* Having no map of Gloucestershire, that conveys an adequate idea of the form of the surface, 
I constructed the annexed plan and sections of the environs of Tortworth from a survey, in which 
my pocket-compass and clinometer were the only instruments employed. I trust, however, that 
they will be found to represent faithfully the form of the country. 

+ The use of the German term Jloetz is no doubt so far objectionable, as it does not har
monize with our language : but in its full comprehension the word was intended to convey a com
plex idea, for the expression of which we have not any corresponding English term, and to de
note formations whose leading characters are, a distinctly stratified structure, combined with a 

YOL. VI. 2 T 
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vicinity of Tortworth, the old red sandstone, carboniferous limestone, and 
coal formation ; the second (or gypseous and saliferous series) includes the 
calcareous conglomerate, magnesian limestone, and new red sandstone; of 
the third series, which comprises the lias and oolite limestones, the iron and 
green sandstone, and the chalk, the lias and oolite limestones only appear 
within this tract: and the fourth and last series, or the formations later than 
the chalk, are also wanting. The first, or carboniferous series, reposes upon 
a transition base, while the succeeding formations overlie, unconformably, both 
the carboniferous group and the transition tract; and this either continuously 
or in dismembered portions. 

§ 5. In the parallel of Wickwar, (Section No. 3.), the elevated ridge of the 
old red sandstone and its accompanying limestone, the strata of which dip 
here toward the west, supports, high up on its eastern flank, a deposition of 
calcareo-magnesian conglomerate, that upholds red clay marl (of the new red 
sandstone formation) sustaining lias; which last extends to the foot of the 
oolite escarpment, beyond Ingatestone Common, on the east, a distance of near 
three miles :—all these beds being arranged in a nearly horizontal position, 
and forming stages more or less in the form of table lands, with a dip of 2° 
or 3° towards the east. This part of the course of the western branch of the 
Avon, is wrought out of the new red clay marl, and the subjacent calcareo-
magnesian conglomerate ; but in descending to the north, the valley expands 

composition evidently and principally resulting from mechanical agency. I do not however see any 
material objection to the adoption of the term sedimentary, as a substitute for Jlcetz; and hence 
I shall employ it throughout the remainder of this paper. 

That sedimentary deposits occur in transition and primary tracts also, can be no valid objec
tion to the use of the word in this more large and characteristic sense ; for these deposits consti
tute in such cases merely partial and local sub-formations. In the same manner the term old 
red sandstone is not incorrectly applied to the first member of the carboniferous series, although 
red sandstone occurs also in transition tracts, and, it is affirmed, even in the primary; the latter 
cases being only exceptions to a general and opposite rule, namely, that a crystalline structure is 
the more prevalent characteristic ; while the red sandstone appears as a consistent and predomi
nant formation, for the first time, and is therefore in a geological sense the oldest, in the first 
great sedimentary or carboniferous period. 

An extended developement of this portion of the text (originally designed as an appendix to the 
present paper) may be found in the Annals of Philosophy for Oct. Nov. and Dec. 1821 ; in 
which I have taken a general, and in part also a detailed view of the flcetz formations, distributed in 
four principal series; the British members being there also compared with their equivalents on 
the continent. See likewise on the same subject the Geological Remarks of the author in the 
Annals of Philosophy, for August 1822 and May 1823. 
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toward Charfield Green, and the horizontal beds gradually decline from the 
ridge into the vale, when they become confined to the right bank of the 
Avon; a zone, however, of the calcareous conglomerate continues to occupy 
the brow of the sandstone escarpment, passing Charfield Church, and sur
rounding Tortworth hill, to the north-western extremity of the Park. In 
this quarter also, detached outlying portions of lias occur, on the brow above 
Tortworth Copse, and in the dell, which is connected with the north-eastern 
part of Tortworth Park. 

T h e calcareo-magnesian conglomerate re-appears on the other side of the 
ridge, in a small patch, within the limits of the basin; and again, on the 
ridge to the west, in the hollow by which the road passes from the basin to 
Milbury heath. It forms a zone also around the northern and western 
escarpment of that heath, and descending into the vale of Thornbury, sup
ports, in conjunction with magnesian limestone, the town of that name; and 
now occupying a considerable space, extends west, toward the Severn, form
ing the base of Oldbury hill, and partly also of Aust cliff, and to the north, 
through Moretdn toward Rockhampton. It is succeeded by the new red clay 
marl, which spreads toward the Severn on the one hand, and on the other, 
sustaining patches of lias, composes the extended table land of Eastwood, and 
the upper part of that of Whitecliff Park. In the whole of this expanse of 
the vale, the disposition of the calcareo-magnesian conglomerate and suc
ceeding formations appears to be nearly horizontal. 

The table lands, or stages, of new red clay marl and lias, which border 
the right bank of the Avon at Charfield Green, and which serve as a pedi
ment to the oolite escarpment, distant about two miles on the east, preserve 
an easterly dip; extending in their course to the north, past the eastern side 
of Micklewood Chase, toward the foot of Nibley and Stinchcombe hills ; 
while the red clay-marl alone, occupies the Keeper's ridge situate more to the 
west. Between the broken escarpments and projecting feet of the two former 
hills, a kind of amphitheatre is formed, the southern horn of which extends 
in part toward the Keeper's ridge. Within the circuit of this amphitheatre, 
the ground is broken into gentle eminences and depressions, exhibiting in 
the lower parts deep soil, and in the upper, partial deposits of diluvial oolitic 
debris, which reach down to a line, that we may conceive to be drawn from 
Woodford Green on the south, past Newport and Broadstone, to Pyrton 
Passage on the north. T h e sub-soil, to the east of the former part of this 
line, appears to consist of new red clay-marl or lias, and in the latter, wholly 
of lias, which last indeed prevails throughout the vale of the Severn, from 
Stinchcombe hill on the south, past the city of Gloucester on the north. 

2 T 2 
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The tract included in the area thus described, by following the line of the 
overlying newer beds, from Wickwar, t6 Pyrton on the east, and from the 
western escarpment of Milbury heath, to the vicinity of Berkeley on the 
west, consists of rocks of the transition and carboniferous series; which 
are exposed to our observation by the interruption of that continuity, which 
probably existed between the overlying sedimentary formations on the east 
and the west, before the general surface of the country was moulded into its 
present form, by partial abruption and denudation. 

§ 6. The general surface of the vales of the Avon and Palfield, is occu
pied by a considerable depth of highly cultivated soil; but an examination 
of those valleys", of the escarpments presented toward them and toward the 
vale of Thornbury, and of the declivities and defiles, which lead from the el
liptic ridge into the inclosed basin, has proved that portions of the transi
tion and carboniferous series, together constitute a nearly concentric assem
blage of beds; the northern limit of which is to be found near the confluence of 
the river Avon with the stream of Falfield, and which is thence inflected to the 
south-east, up the valley of the Avon, and to the south-west up that of Pal
field. T h e dip is conformable to this arrangement, the strata on the north 
being inclined toward the south, on the south-east toward the south-west 
and west, and on the south-west toward the south-east; but toward the 
head of the Falfield valley they are again inflected, gradually acquiring a 
south-westerly inclination ; and in the old red sandstone a north-westerly 
inclination also, the latter forming in that direction an arched curve, broken 
at the surface, and therefore in this quarter so far unconformable to the tran
sition tract. 

On the other hand, that part of the transition series, which borders the 
flanks of the concentric assemblage at their northern extremity, pursues a 
course more directly toward the north, preserving, where visible, a dip toward 
the west, except at Pyrton Passage, where it appears in the form of an 
arched inflection. 

This portion of the transition tract supports, and is bounded on the west 
by a second range of the old red sandstone, which extends from the vicinity 
of Pyrton in a south-west direction to the northern foot of Sunday's hill, in 
strata variously inclined, and where visible on their eastern boundary, gene
rally unconformable to the transition beds. 

Such is the general disposition of the transition and carboniferous series in 
this district; but they display also occasionally inflections on a much smaller 
scale, subordinate to and included in the general arrangement, being gently 
undulated both in the line of range and of dip. 
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§ 7. Before we enter upon the consideration of the transition and car
boniferous series, it may be useful to observe that in both are to be found 
sandstone, slate-clay, clay, marl, and limestone, the former including also 
trap. T h e sandstone and limestone of the transition and carboniferous series 
frequently resemble each other so nearly as not to be easily distinguished by 
mere mineralogical character: but their different position in the order of 
succession, the abundance and variety of peculiar organic remains in the 
transition sandstone and limestone, and the absence of such remains in the 
carboniferous series in general, and especially in the old red sandstone, suf
ficiently distinguish the two series from each other. 

1. Transition Tract*. 

§ 8. I propose to trace the transition beds from Pyrton to the vicinity of 
Stone, and thence to explore the valleys of the Avon and Falfield. But, as a 
preliminary, let us consider the leading characters of the members com
posing this transition tract. 

The constituents of the transition sandstone are grains of quartz or sand, 
generally very fine, and sometimes so minute as to be almost imperceptible, 
among which are scattered minute scales of silvery mica that are often scarcely 
visible, except when examined by the lens. Particles of felspar are very 
rarely to be observed. The mass is coloured reddish, or greenish gray, of 
various shades, both separately and intermingled in a mottled manner, ac
cording to the variable state of the oxidation of the iron that enters into the 
composition, or the proportion of the matter of clay, or slate-clay, that is 
casually intermixed. Sometimes also the sandstone is coloured greenish by 
chlorite, diffused through its substance ; but in general the reddish hue pre
dominates : while the state of aggregation varies from the most firm to that 
which is sandy, or earthy, and perishable; the compound, however, being 
commonly very compact and tenacious. In some cases also the particles are so 
closely approximated as to constitute a quartzy sandstone, or quartz rock, 
passing into compact quartz, or hornstone, of a gray or white colour. Wheii 
adjacent to limestone or slate-clay, the sandstone is frequently intermingled 
with those minerals, and contains discontinuous layers and portions of them 
interposed between the strata. 

The slate-clay is usually of a reddish, or greenish gray cast, earthy, soft, 
and perishable; and contains more or less of mica, scales of which appear in 

* The term transition was well chosen by Werner, as designating a class of rocks the earlier 
members of which approximate, in mineralogical character, more and more to the primary,—and 
the later, to the sedimentary formations ;—while at the same time, containing the first vestiges 
of organized bodies, the class comprehends the oldest of the secondary rocks. 

 at University of Colorado Boulder on December 17, 2016http://trn.lyellcollection.org/Downloaded from 

http://trn.lyellcollection.org/


324 Mr. WEAVER'S Geological Observations on 

particular on the planes of separation, (as is also the case with the sandstone,) 
partially silvering" over their surface. When the slate-clay occurs in the vicinity 
of sandstone., it is often intermingled with sandy particles, and when contiguous 
to limestone with carbonate of lime; in both of which Wfm it acquires 
a firmer consistence and compacter structure. Sometimes also it contains 
interrupted layers and portions of sandstone and carbonate of lime, parallel to 
its laminae. 

T h e structure of the transition limestone varies from the perfectly compact 
to the foliated granular ; and its predominating colour is gray ; but it is also 
casually tinged with red or green, when adjacent to sandstone or slate-clay ; 
and in these cases it is sometimes intermingled with sandy particles, or clayey 
matter, and envelopes unconnected layers and portions of those substances. 
It not unfrequently occurs also of a magnesian quality, being then generally 
of a yellowish or reddish gray cast, and minute foliated granular structure. 

These transition beds are often traversed by slight veins and filaments of 
calcareous spar, and brown- spar; and occasionally also, though much more 
rarely, are to be observed interrupted layers and veins, and disseminated 
portions of sulphate of strontian, as well as of sulphate of barytes, all of 
which bear evidence of a contemporaneous origin. 

T h e sandstone, limestone, and slate-clay, are frequently associated with 
layers of soft, reddish, blueish, or greenish clay, and also with blueish and 
greenish white marl, the whole series being found in beds of variable thick
ness, interstratified with each other. The prevalence of any one member 
varies in different parts ; but in general it may be said that the sandstone 
predominates in the lower, and the limestone in the upper portions of the 
series. 

The trap is of very variable character in different quarters ; consisting 
of granular and compact greenstone, (the former seldom appearing of a di
stinctly crystallized structure,) with occasionally disseminated portions of horn
blende or augite, sometimes, though very rarely, graduating into basalt; of 
granular and compact felspar; of clay-stone, and amygdaloid; all of which, 
being mutually intermixed, frequently interchange characters and pass into 
each other; and hence the shades of colour are never constant in any con
siderable portion of the mass, but fluctuate from black, to green, red, brown, 
and gray, the predominant colours being reddish brown, and gray. The 
rock sometimes also, though very seldom, assumes a porphyritic appearance, 
thinly scattered acicular crystals of glassy felspar occurring in its substance. 
But in general the common aspect of the trap may be said to be that of a 
compact rather than of a crystalline or even sub-crystalline production ; and 
where steatitic matter prevails, it is of a loose consistence, friable and earthy. 
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It frequently contains compressed ovoidal and spheroidal nodules and kernels 
of chlorite, green earth, calcareous spar, brown-spar, and quartz; also balls 
of calcedony and agate,, the internal cavities of which are sometimes lined 
with crystals of amethyst; and when the more perishable ingredients are 
removed by decomposition, they leave empty cavities, whence the rock acquires 
a vesicular and scorious aspect. Sulphate of strontian, sulphate of barytes, 
and prehnite, appear more rarely in the t rap; which sometimes also includes 
portions approaching to compact brown iron-stone, and brown jasper. Veins, 
composed of carbonate of lime and brown-spar, either pure, or mixed with 
trap and chloritic and steatitic laminae, not unfrequently traverse the rock, 
occupying the cross fissures, which in some places divide it into cuboidal 
and other quadrangular concretions. These concretions sometimes exhibit 
a tendency to exfoliation, disclosing concentric lamellar layers, that surround 
a spherical nucleus. T h e structure of the same mass of trap varies much 
in the course of its extent; it is most frequently amorphous, or irregu
larly divided by fissures, but when adjacent to the interstratified beds of 
sandstone, slate-clay, and limestone, a faint tendency toward a corresponding 
division into strata may be partially observed; while in some other quarters, 
thin strata, from two to four inches thick, may be casually remarked, sin
gularly contorted and inflected, yet subdivided by cross joints into rhom-
boidal prismatic concretions. But, in general, the internal structure of 
the trap may be said to be independent of the interstratified disposition of 
the beds of which it forms a part : a fact which I have had occasion to 
notice in other instances likewise, but which does not appear to be peculiar to 
this rock, since it is also to be observed in other formations, particularly in 
such as are of a crystalline or of a granular texture*. But even slaty rocks 
are not free from a similar variety of structure subordinate to their general 
arrangement f. 

Incorporated portions of sandstone, hornstone, and limestone, both common 
and magnesian, occasionally appear in the trap ; and in some places the rock 
partially assumes the form of a conglomerate, a base of trap enveloping 
rounded and angular fragments of those substances. 

A slight coating of reddish brown oxide of iron is not uncommon on the 
separating surfaces of the stratified rocks, and particularly on those of the 
sandstone strata, which may be traced in some cases to a thin pellicle of 

* See Geological Transactions, Vol. V. Memoir on the East of Ireland, §§ 61 , 69, 7 1 , 
79, 172, 175, 176. 

+ Ibid. § 159. Slate-clay in limestone.—See also the Geology of Derbyshire by Mr. Farey. 
Vol. I . Article, Limestone shale. 
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compact brown ironstone or haematite. It may appear almost superfluous 
to remark, that iron enters also largely into the composition of the trap. 
Generally speaking-, when the sandstone, limestone, or slate-clay become 
partially disintegrated by weathering, they acquire a stained appearance, 
from the oxidation of the ferruginous particles diffused through their sub
stance ; and the same cause produces a similar effect on the trap. 

§ 9. The stratified transition beds, now described, abound, in particular 
parts, in the remains of organized bodies, more especially when they are 
thinly stratified with each other, or when the sandstone is adjacent to the 
calcareous beds. But many of the sandstone strata, when nearly continuous, 
appear mostly, if not entirely, free from them. 

The following are the organic remains which I have observed; but many 
of them are frequently so interwoven and entangled with each other, and with 
the substance of the including rock, often appearing only as partial impres
sions or casts, that a reference to distinct species becomes in most cases nearly 
impracticable. I confine myself therefore, in a great measure, to general 
indications. 

T h e only remains of vertebrated animals that I have met with, are bcnes 
and a tooth, apparently of fish ; the former in Whitefield quarry and at Skeay's 
grove, and the latter in Skeay's grove alone*. 

Of the crustaceous animals, trilobites frequently occur, being referable to 
four distinct species. Of these, the most common is the Asaphus caudatus 
of M. Brongniart (Histoire Naturelle des Trilobites, PL I I . fig. 4 . ) ; which 
is also often found in the transition tract of North Gloucestershire, Here
fordshire, and Worcestershire. In the Tortworth district, I have never met 
with a specimen of this trilobite so perfect, as to exhibit at one view the entire 
form of the animal: but the head, body, and caudal termination of different 
specimens (though the last is very seldom distinctly displayed), fully establish, 
when taken together, the identity of the species. 

The next species, which is also not of uncommon occurrence, is referable 
to the Calymene variolaris (Brongniart, PI. I. fig. 3.); but of this I have never 
met with a complete specimen. The part most generally exhibited to view 
is the post-abdomen only; the head is much more rarely visible; and these two 
parts are found separate and detached from each other, the abdominal portion 
of the body appearing to be wholly wanting f. The specimens of the head of 

* I know of only one other instance in which the remains of fish have been noticed in a tran

sition t rac t ; that, namely, of the impressions in the transition slate of the Blattenberg, near 

Glarus, inSwitze laid. 

f The post-abdomen in this species is distinguished by a single row of five small tubercles, of an 
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the animal that I have met with, agree perfectly with the description given by 
that author, and a few of them display the oculiform prominence, commonly 
denominated the eye, in a tolerably distinct manner. 

Of the third species of trilobite, which I believe to be a non-descript, I have 
only found specimens which exhibit separately the right and left lobes of the 
head ; the most perfect of them extending only to the oculiform protuberance, 
which last is much more elevated than in the two preceding species. Both of 
the lateral lobes are accompanied by a coriaceous or membranaceous border, 
which bears a double row of tubercles ; each tubercle of the inner, and 
larger row, being of an oval form and prominent, while the outer tubercles 
are circular, faintly expressed, and placed close to the edge between the 
intervals of the larger. Each of the lateral lobes or cheeks, which supports 
the high oculiform projection (and between which and the coriaceous border 
is a longitudinal depression), is also provided with a double row of tubercles 
nearly equal in size to each other, and placed below the eye parallel to the 
external border. From the general disposition of the parts, it is probable that 
the membranaceous border is continued around the central lobe of the head 
also; but I have never succeeded in developing a complete head, the materials 
being very fragile: nor have I observed any other portion of a trilobite that 
might be thought to appertain to this species. 

The fourth and last species of trilobite is the Calymene of Blumenbach 
(Brongniart, PI. I. fig. 1.), of which, however, I can merely record two speci
mens, each presenting only a considerable portion of the head, which I found 
in Long's quarry, adjacent to Charfield-green. In the same quarry, which 
yields some of the most distinct organic remains that occur in the Tortworth 
district, are to be met with also the other trilobites just described *. 

hemispherical form, placed in the middle of the central lobe ; each tubercle being opposite to the 
alternate transverse folds or articulations of the lateral lobes. The articulations of the central 
lobe are merely marginal, being in number to those of the lateral lobes as three to two ; two of 
the former corresponding with the latter, and the third being placed opposite to the interval 

between the folds of the lateral lobes. Each of the latter articulations is also generally provided V . * 

with an ill-defined tubercle adjacent to the central lobe, f l thought the preceding description , - . . , ' ' * «^t*, 

might be useful, as the figure given by M. Brongniart but faintly expresses this part of the ' *~ ••>•***/ 

subject. 
* The trilobites most commonly found at Dudley, are the Calymene of Blumenbach, and the 

Asaphus caudatus; the Calymene variolarisappearing to occur there very seldom. But" the Caly
mene macrophthalma (Brongniart, PI. I . fig. 5.), for which the only locality given by that 
author is Colebrookdale, is met with also at Dudley, though rarely, and likewise at Lincoln's 
hill in Shropshire ; having been found in both those localities by my friend the Rev. Dr. Cooke, 
Rector of Tortworth. 
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Of chambered univalves we meet with orthoceratites, the Conularia of 
Mr. Miller, and one species of ammonite. Of the last, however, there has 
occurred only one incomplete specimen, which was found by Dr. Cooke in a 
detached state near Falfield quarry. Orthoceratites are not uncommon, 
affording* three or four, if not five, species, smooth and annular, obtuse and 
conical or pyramidal, with the chambers generally disposed at right angles 
to the siphuncle; but in one species they form an oblique angle. The ortho
ceratites are in general ill displayed; among them, however, may be observed 
Orthocera circularis (Sowerby, PL LX. fig. 6 and 7.) and Orthocera annulata 
(Ibid. PI. C X X X I I I . ) . I found only one small specimen of Conularia quadri-
sulcata, (Ibid. PL CCLX. fig. 3 and 4 . ) ; in Whitefield quarry. 

Of univalves not chambered, there occur occasionally euomphalites (namely, 
Euomphalus discors, E. angulosus (Sowerby, PL LI I . fig. 1 and 3.) * ; neri-
tites, helicites, melanites, turbinites, and dentalites ; patellites, if such they be, 
very rarely. Of these last I can record only a few specimens, one of which, 
found in Whitefield quarry, has some resemblance to the Patellites primi-
genus of the Baron Von Schlotheim, which occurs in the transition limestone 
of the Duchy of Berg (Nachtr'dge zur Petrefactenkunde, PL XI I . fig. 1. b . ) ; 
but as my specimen is merely an impression, it may possibly be only a cast 
representing in relief the concave surface of one of the vertebrae of a fish ; 
the fish bones above noticed also occurring in the same bed. A second speci
men found at Pyrton, and two others at Long's quarry, are widely different ; 
none of these, however, are sufficiently distinct to enable me to speak with 
decision on the subject f. 

The dentalites appear to be of two species ; one annulated, the other resem
bling in form the tubes of a telescope drawn out at short distances ; but both 
terminate conically. They are similar to those organic remains found in the 
transition rocks of the Continent, which have been described by some writers 
as Tubulites geniculatus and as orthoceratites, and latterly, by Baron Von 
Schlotheim, as Tentaculites annulatus, and T . scalaris (Petrefactenkunde 
PL X X I X . fig. 8. a. b. and fig. 9. b.). But Mr. Miller informs me that on 
rubbing down two diluvial boulders of transition limestone, containing similar 
remains, met with near Dantzig, he found them destitute of chambers, and 
consisting merely of hollow slender cones, externally annulated. Yet, if the 

* The Euomphalns rugosus also, depicted in fig. 2. of the same plate, is found in the transition 

tract of the north-west of the county, particularly at Longhope. 

f I t appears, however, that patellites occur in the transition tract of Wales, having been 

noticed by Dr. Gilby junr. in his valuable account of a part of that tract, extending from Bre-

conshire into Radnorshire. {Edinb. Philos. Journal, Vol. I I . ) 
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specimen be rubbed down only to the smooth part of the shell, a deceptive 
appearance sometimes arises, from the annuli near the pointed extremity, 
showing divisions like septa: these, however, vanish on continuing the abra
sion into the interior of the cone. Mr. Miller considers them as forming a 
new genus, following the imperforate dentalia comprised in the genus Caecum. 

Of bivalves we meet with various species of anomites, terebratulites, spi-
riferites, and productites, some of the species agreeing with remains found 
in the carboniferous limestone, while others are wholly different; also casts 
resembling mytilites, including several species depicted by Baron Von Schlo-
theim (Nachtrage zur Petrefactenkunde), as derived from the transition lime
stone of the Continent, and principally from that of the Hartz, the Eif-
felgebirge, the Duchy of Berg, and from Gothland : e. g. Terebratulites 
priscus, T . striatulus, T. lacunosus, T. elongatus, T. intermedius (a spirifer). 
Those casts also, derived from terebratulse and anomise, and known by the 
name of hysterolites, are common. Some of them agree closely with those 
found by Messrs. William Phillips and S. Woods near Snowdon, fig. 4, 5, 6, 
and 10. of the Plate annexed to the paper of those gentlemen on the geology 
of Snowdon and its vicinity *. 

The coralloid remains are numerous, being referable to the genera Caryo-
phillia, Turbinolia, Favosites, Astrea, Madrepora, Cellepora, Millepora, Flus-
tra, Retepora, and Tubipora. Of the Tubipora catenulata, however, which 
appears in some measure characteristic of the later portion of the transition 
series, and which occurs not unfrequently in the north-west of Gloucester
shire and in Herefordshire, only one specimen has been met with, which was 
found by the Rev. Mr. Halifax, Vicar of Standish, adjacent to the Horsley 
trap quarry. 

Crinoidal remains also are not uncommon, derived principally from cyatho-
crinites, but apparently also in part from actinocrinites. 

Of the organic remains, now enumerated, the sandstone sometimes retains 
only the empty impression ; more frequently it exhibits them as casts, com
posed of sandstone, hornstone, carbonate of lime (the latter not unfrequently 
possessing the nacreous lustre), brown-spar, oxide of iron, the substance of 
slate clay, and even, though more rarely, of sulphate of strontian. These casts 
represent either the general form, or the external or internal surface merely. 
In the limestone, they sometimes consist of calcareous spar, more rarely of 
brown-spar; in the slate clay of carbonate of lime, or oxide of iron; and in the 
marly clay of carbonate of lime. These remains, however, as before stated, 

* Annals of Philosophy, Dec. 1822. 
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are often very obscure, being implicated with each other in the substance of 
the rock. 

In many parts of this district also, may be observed numerous straight and 
curvilinear protuberances, disposed either singly, or in an interlaced manner, 
on the separating surfaces of the beds of sandstone and slate clay. They are 
indistinct, but seem partly referable to coralloid remains. 

§ 10. At Pyrton, on the Severn, the relations of the rocks are disclosed by 
the operations of the tide. To the south of the Passage-house, the transition 
beds, among which are some partly composed of magnesian limestone, appear 
on the strand for a short distance, thinly interstratified with each other, and 
disposed in a gently arched form, the strata dipping beyond the crown of the 
arch 20° to the north-east and south-west. In the former direction, they 
underlie the lias limestone formation, and their actual contact may be seen at 
low water, at the landing place immediately under the Passage-house; the 
lias preserving a conformable dip, and extending thence up the river. In the 
south-west direction, diluvium and alluvial soil occupy the coast for some 
distance, beyond which the old red sandstone, to which we shall return in a 
future part of this paper, appears in a conformable position. 

The transition beds re-appear to the east of Pyrton, and again at Wans-
well, and on the right bank of the Avon, extending toward Stone through 
Oakley farm t© Ponting's quarry, the sandstone generally predominating. 
At the last-mentioned place the beds dip 32° to the west, 18° south ; but on the 
banks of the Avon at Stone they dip 20° toward the west; and the same west
erly inclination is observable throughout the eminence .which supports that 
village ; beyond which, near the Eastwood stream, the sandstone reposes on 
the transition beds in an unconformable position, dipping towards the east. 

In the transition tract on the right bank of the Avon, opposite to Stone, trap 
makes its appearance in two old quarries, situated on the north and south of 
the Gloucester road ; but the fallen state of these quarries prevents further 
observation. 

§ 11. In a country deeply clothed with soil, it is generally by a combina
tion of detached observations alone that we can arrive at a just conclusion. 
Hence I have been careful in noting the relative position of all the transition 
rocks, wherever they have been exposed by natural or artificial causes, 
whether consisting of trap or stratified beds. Of the latter, sandstone gene
rally prevails on the right bank of the Avon. At Woodford-green, and the 
two by-roads leading to the Middle Mill, the stratified beds dip generally 15° 
to 25° toward the west: they flank the Woodford trap, forming on the 
westernside an intermediate body, by which the Woodford trap is separated 
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from that of Horsley. But on the eastern side, the strata are disposed, for a 
short space near the great quarry, in such a manner as may have led to the 
opinion, that the trap of this vicinity forms dykes intersecting the other rocks. 
At the spot here referred to, the trap and stratified beds are seen in close con
tact, and, at the point of junction, in a nearly vertical position ; but in reced
ing from the trap the strata become inflected in the form of inverted arches, 
dipping near the trap toward the east, and on the opposite side of the curve 
toward the west, at first at high angles, but at length the low westerly dip 
becomes general. The breadth of the inflection does not exceed five or six 
feet, and appears to be so superficial, that little doubt can remain that the 
eastern body of strata underlie both the inflection and the trap itself. An 
observation to be made hereafter will tend to confirm this view of the subject. 
The Horsley trap has been stated to contain organic remains, first noticed, I 
believe, by Mr. Shrapnell junr. of Rnt̂ f?y y'Thp Rev. Dr. Cooke informs 
me, that on opening the upper part of the quarry, adjacent to the sandstone 
strata, a bed about ten inches thick, containing corallites, was met with, situ
ated close to the extreme side of the trap. The bed, therefore, seems to 
have been incumbent upon, rather than included in, the trap. 

On the other side of the Avon, to the west of Middle Mill, trap also appears, 
and may be traced for about one hundred yards ; and beyond it on the west 
the stratified beds occur ; but the depth of soil opposes further research. 

§ 12. The transition beds, which flank the Woodford trap on the east, ma}' 
be traced from the Gloucester road along the base of the Keeper's ridge to 
Micklewood Chase. The surface of the Chase appears as a table-land, inclined 
3° toward the east, being occupied in that direction by deep diluvial clay ; 
but toward the west and north the rocks are more lightly covered. Along 
the northern brow of the Chase, a fence is drawn to the west, in constructing 
which the surface of the rocks has been cut into. Measuring along this line, 
and the quarries contiguous to it, from east to west we find, (see the Map,) 

1. Trap . 70 fath. wide. Quarried 90 fathoms in a north and south 
direction. 

1. Stratified beds 75 . . Also partly disclosed by a small trench. 
2. Trap . . . 60 . . Quarried also in part toward the south-east, 

while a second quarry appears in that direction, 
which is opened 90 fathoms toward the north
east and south-west. 

2. Stratified beds 60. 
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3. Stratified beds 

4. Trap . 70 

3. Trap . 75 fath. wide. Opened also by a small quarry on the south-east; 
and again by a second more to the south-east, 
50 fathoms to the north and south ; while at a 
considerable distance, on the same range, may 
be observed superficial openings upon the trap ; 
to which the most south-eastern quarry appears 
to belong*. 

extending to the brow of the valley. They may 
be traced along the brow, and down the de
clivity to the two cottages on the west, and 
thence to the southward partly, on the eastern 
flank of the 4th trap, and in spots between the 
3d and 4th trap. 

. This appears close by the river on the right bank, 
extending up the brow above the southern 
cottage, and ranging continuously to the trap 
quarries situated north and east of Damory 
bridge. The quarries in the line of range on 
the south-east appear also to belong to it. 

. occupying the salient angle on the right bank, 
and reposing on the 4th trap as a base. On 
the southern side, the river is again in con
tact with the trap, beyond which the stratified 
beds line the right bank of the river, to the 
brook that flows into the Avon, below the 
new red clay marl escarpment on the east. 

The stratified beds, wherever exposed on the right bank, dip generally, in 
the lower part of the valley, at an angle of 30° to 35° to the south, 30° west; 
and in the upper part 15° to 25° to the south, 20° west. This disposition was 
also clearly shown to exist near Damory quarry, in a portion of the stratified 
beds No. 4. ; and similar beds are partially exposed on the north-eastern side, 
in which quarter may also be observed large masses of sandstone and slaty 
sandstone, enveloped in the substance of the trap, and disposed conformably 
to the general arrangement, the dip being south-westerly. 

These observations tend to justify the conclusion, that in Micklewood the 
stratified transition rocks include four great beds of trap; and if we make 

4. Stratified beds 
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allowances for undulations and inequalities in the respective masses, and may 
presume that they are continuous,, it seems probable that 

No. 1, trap of Micklewood, corresponds to that of Woodford-green. 
2. . t o that of Horsley and the trap adjoining the 

Lower Mill. 
3. . . t o that situate west of Middle Mill; but 

No. 4. trap is not traceable, in the valley to the north, beyond the spot where 
it appears by the river side. 

Before I leave the right bank of the'Avon, I must notice an inflection which 
occurs in the stratified beds near the southern cottage above the Iron mill, 
and apparently in the vicinity of the north-eastern side of the 4th trap, yet not 
in contact with it. The beds are here exposed, for a space of about 12 feet 
in length and 5 feet in breadth, and form an arched curve, broken off on the 
south-west, but inclined on the north-eastern side of the arch at an angle of 
35°. Here then is a convex inflection, while that observed on the eastern 
side of the Woodford trap was concave (§ 11.). But these appearances, aris
ing from subordinate undulations on the small scale, are not confined to the 
vicinity of trap; and in the brow to the north, the beds observe the general 
dip, south 30° west, at an angle of 36°. 

§ 13. The mutual relations of the stratified transition beds and the trap 
may be distinctly traced also at Charfield-green, on the left bank of the Avon. 
They form there a gentle eminence, in which alone they can be examined ; 
for toward the north-east and south, the overlying new red marl and lias for
mations, and the diluvial depositions, prevent further research. 

This eminence is occupied, 
1. By stratified beds, from the bridge to the eastern 

trap, being . . . . . 110 fathoms wide. 
2. Eastern trap 40 
3. Stratified beds 200 
4. Western trap 40 

and then stratified beds again, extending toward the escarpment on the west. 
That the trap is here interposed in beds parallel to the stratified rocks, is 

shown by the fact that, in all cases admitting of observation, the latter are 
found dipping 20° to 32° to the west, 10° south, close to the eastern sides of the 
two bodies of trap; while on their western sides they preserve the same dip. 
These stratified beds consist of sandstone, in beds varying from 2 or 3 to 6 or 
8 inches in thickness, and alternating with layers of reddish and greenish clay, 
blueish and greenish white marl, and thin beds of limestone; the sandstone 
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predominating. They are well exposed in Long's quarry ; where sulphate of 
strontian frequently occurs, in the form of thin interrupted veins and layers, 
or in disseminated portions. 

Beds of this description may be seen in the most southern quarry, reposing 
conformably on the western side of the eastern trap; and again, in the most 
northern quarry, called Cullimore's, on the western side of the western trap, 
dipping 25° toward the west. The lowest bed in the latter quarry, reposing 
upon the trap, is a conglomerate, composed of small fragments and rounded 
portions of limestone, slate clay, and sandstone, with some trap-like matter 
cemented by carbonate of lime; above which the substances next in succes
sion consist of thin beds of marly clay and sandstone in alternation, containing 
numerous organic remains. These appearances, which occur near the middle 
of the western side of the quarry, are in the north-western portion attended 
by other circumstances (see Plate XXXIX. fig. 2.). Here, beneath the grass 
land and loose soil, appear, 

1. The stratified beds just described, exposed to about four feet indepth ; 
partly in a loose state, from disintegration. 

2. Mass of trap, three feet thick. 
3. A layer composed of sandstone, slate clay, carbonate of lime, oxide of 

iron, and trap-like matter, intermixed, from four to six inches thick: this 
being connected with the beds No. 1, the mass of trap No. 2. appears to be 
inclosed between them. 

4. Trap, four feet thick. 
5. A layer, analogous to No. 3., but terminating in a fissure towards the 

south. 
6. Continuous trap. 
The layers No. 3. and 5. contain numerous remains of caryophyllites, 

favosites, astreites, bivalves, &c, and I found also the impression of a trilobite. 
These layers are connected on the north with irregular fissures, which, 
passing through the trap, converge, and terminate below. The fissures are 
occupied chiefly by a conglomerate, compounded of trap, limestone and 
sandstone, in which the trap predominates, containing organic remains, as
sembled, as it were, in clusters. But in the continuous trap No. 6. no organic 
remains are perceptible *. 

* One of the lowest of the stratified beds (described above under No. 1.) consists of gray hora-
stone, containing, like the rest of the beds, organic substances ; and a similar bed appears adja. 
cent to the trap at Horsley quarry (§ 11.). An advocate for the igneous origin of trap might 
possibly from these circumstances infer, that sandstone has been here consolidated and converted 
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Nearer toward the escarpment on the west, the stratified beds contain con
tinuous limestone some fathoms in thickness; and thin beds of magnesian 
limestone also appear. 

§ 14. Descending by the left bank of the Avon, no continuous rock be
comes visible until we reach the trap of Avening green ; from whence, flanked 
on both sides by the stratified beds, it may be followed with little interruption to 
Daniel's wood on the north-west, in which quarter it partly consists of amor
phous basalt; its average breadth appearing to be about 40 fathoms. On the 
north-eastern side the trap is evidently superior to the stratified beds, which 
may be traversed uninterruptedly from Damory bridge up to the trap, dipping 
at an angle of 20° to the south, 30° west. 

If, pursuing the relations of this body of trap, we descend from the top of 
Daniel's wood to Cinderford bridge, we observe, 

1. Trap ; then a little below. 
2. Sandstone, 10 or 15 fathoms wide, indistinctly displayed : this contains 

calcareous casts of shells. 
3. Trap, a considerable way down the hill. 
4. Sandstone, sometimes approaching to hornstone, with some limestone, 

the whole apparently two or three fathoms wide. 

into hornstone, by the heat which emanated from the trap when in a state of fusion. But in the 
present case it may be objected to this view of the subject: 1. That both the hornstone and trap 
are in immediate association and contact with beds of soft clay, marly clay, and granular sand
stone ; while on the other hand beds of hornstone are found throughout the stratified series, and 
in some instances far removed from the vicinity of trap. 2. The organic remains contained in the 
layers and fissures connected with the upper surface of the bed of trap, seem to prove that in 
this instance the deposition of the latter preceded the former. 3. Viewing the regular arrange
ment which prevails in general throughout the transition formations of this district, both in range 
and dip, it is evident that the trap constitutes discontinuous beds included in and parallel to the 
continuous series of the stratified transition beds; much in the same manner in which disconti
nuous beds of other rocks appear in other formations ; as of quartz.rock in clay-slate, of lime
stone in transition clay-slate, of gypsum in magnesian limestone, of rock-salt in new red sand
stone. If any one of these be of simultaneous origin with the formation in which it is inclosed, 
it may fairly be inferred that the others are so likewise : and these formations being undeniably 
aqueous products, I do not perceive how we can avoid extending the same origin to trap also 
when found under similar circumstances ; a view that is confirmed by the latter containing con
temporaneous veins of calcareous spar and brown-spar, similar to those which occur in the conti
guous transition sandstone and limestone. And the same may be said of all the formations of 
trap that constitute portions of particular series in the primary and older secondary epochs, in 
which I can perceive no proof of an origin posterior to that of the series of which they respect
ively form a part. 

VOL. VI. 2 X 
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5. Trap, about one fourth of the thickness of No. 1. 
6. Limestone, sandstone, and slate clay, in alternating* beds, the first pre

dominating, and the whole forming a body about 200 yards in width. These 
beds dip to the south at angles varying from 25° to 60°, but are inflected 
towards the Avon and Palfield valleys, dipping in the former to the west 
of south, and in the latter to the east of south. 

7. From hence to Cinderford bridge, a distance of about 300 yards, the 
sandstone and slate-clay principally appear, dipping toward the south. 

Trap becomes again visible on the south-west, and may be followed for 
some space in Daniel's wood, where it probably ceases, as the stratified 
transition beds may be traced almost continuously across the vale of Falfield 
up the escarpment of Tortworth hill, nearly to their junction with the old 
red sandstone. 

§ 15. The left bank of the stream of Falfield is marked by a curvilinear 
ridge of transition &BpA which extends from Skeay's grove past Falfield and 
Whitefield, to the head of the valley, being there joined by the north-western 
projection of the old red sandstone of Milbury heath, thus closing and sepa
rating this vale from that of Thornbury. In the transition series west of the 
ridge near Falfield, beds of sandstone predominate, dipping at an high angle 
toward the south-east; but nearer toward Sunday's hill, they approach the 
vertical position, and then incline at a considerable angle toward the north
west. The transition beds therefore appear to constitute in this quarter an 
arched inflection, broken at the surface. 

In the brow of the ridge near Falfield itself, the limestone beds prevail, and 
apparently also in the greater part of the vale; e. g. in the small eminence 
situated between Falfield bridge and the north-western extremity of Tortworth 
Park, where they dip generally toward the south-east, at an angle of 40°: 
but in Barber's quarry they are partially inflected, dipping to the east 15° 
north; the upper strata there consisting, to the depth of ten feet, of common 
limestone, and the lower of loosely coherent masses, partly composed of sandy 
magnesian limestone, with cavities lined by crystals of calcareous spar, and 
connected by marly clay. 

In Skeay's Grove, the beds dip 20° to the east, 25° south; in Falfield 
quarries, from 42° to 55° to the south-east, being gently undulated both in 
the line of range and dip. In the north-eastern quarry, they succeed each 
other thus:— 

1. A.t top, limestone with some slate-clay 3 feet thick. 
2. Marly slate clay, with interrupted layers of limestone 5 
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3. Firm bed of limestone, with interrupted layers of} 
sandstone, from 2 to 4 inches thick, closely in-C ]g feê  thick, 
corporated with and adherent to the limestone, y 

4. Bed of slate-clay and sandstone . 0 6 inches. 
5. Sandstone and limestone intermixed 1 6 
6. Bed of slate-clay and sandstone . 0 6 
7. Sandstone, in strata disclosed for a few feet in depth, each stratum 

being from one to two feet thick. Below these, thin beds of lime
stone again appear, in the quarry adjacent on the west. 

The marly bed No. 2. is in particular rich in coralloid remains. In one 
part, the beds are traversed by a slight vein of sulphate of barytes, bearing 
compact brown ironstone. 

Following the ridge to the south-west, transition limestone prevails, dipping 
to the south-east, and higher up the valley, to the south-west, being curved 
in that direction. In Whitefield quarry the beds, which dip 12° to the west 
30° south, are composed as follows : 

1. At top, sandy slate-clay, and sandstone, with some limestone, and marly 
clay, in beds a few inches thick, including in the lower part a layer of sul
phate of strontian, in detached portions, three or four inches thick. 

2. Beds of limestone, four and five feet thick, alternating with beds of 
quartzy sandstone one foot thick, and containing also thin streaks of the same 
substance, all firmly adherent to each other. The sandstone is sometimes 
much charged with chlorite. 

3. Beds of limestone, interstratified with thin layers of slate clay; some
times also enveloping rounded and angular portions of the latter, so as to form 
a kind of conglomerate. 

4. Strata of clayey sandstone, slightly exposed. 
It was in the beds No. 3. that I found the fish bones already mentioned 

(page 326) the patellite, and conularia; and here also Dr. Cooke met with a 
small insulated portion of slaggy mineral pitch. 

Similar beds appear to succeed each other, almost uninterruptedly, from 
hence to the stream on the south-west; beyond which, ascending Milbury 
escarpment, transition limestone is exposed in continuous strata 10 or 12 
fathoms in thickness, followed higher up by thinner beds, in alternation with 
slate-clay and sandstone;—all dipping into the hill, and there supporting the 
old red sandstone. 

2 x 2 
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II. FLCETZ OR SEDIMENTARY TRACTS, 

a. First sedimentary or carboniferous Series. 

§16. In this series are comprised, the old red sandstone, the mountain or 
carboniferous limestone, and the coal formation. 

§ 17. It has been already stated generally (§ 6.) that the old red sandstone 
appears in this district in two distinct ranges, a northern and a southern; 
these however may not improbably have been originally only one, subsequently 
broken up and dissevered. 

The northern range, commencing at its southern extremity, at the northern 
foot of Sunday's hill, extends along the eastern foot of Whitecliff Park ridge 
and the left bank of the Avon below its junction with the Eastwood stream, 
toward the town of Berkeley, which is seated on this formation, and thence 
to Sharpness Point, on the left bank of the Severn, and up the river nearly 
to Pyrton Passage; being bounded throughout on the east by the transition 
tract, already described, on which it reposes. At its northern extremity, on 
the confines of the transition beds near Pyrton (§ 10.) it appears in a con
formable position, dipping to the south-west, preserving this arrangement to 
Sharpness Point, where it gradually becomes horizontal, and then rises up, 
inclining at an angle of 6° to the north-east; and beyond that point an ex
tensive flat of alluvial land lines the shore. The gently waved disposition of 
the old red sandstone on the right bank of the river, corresponds with that on 
the left bank, but is still more continuously obvious, the formation being there 
partly of greater elevation ; and the same rock extends without interruption 
from Nass Point on the south, (where it has again acquired a south-westerly 
inclination,) to Gatcombe cliff on the north,—in which quarter the strata are 
inflected in the form of a perfect arch, probably derived from a corresponding 
arch of transition beds beneath, this spot being directly opposite to the transition 
arch at Pyrton on the left bank of the river: on the right bank, however, transi
tion beds are not visible. We have already seen, that at Pyrton the transition 
series supports, in the north-eastern direction, the lias limestone formation 
(§ 10.); but on the opposite coast at Gatcombe cliff this formation reposes on 
the north-eastern plane of the old red sandstone, being there also in a 
conformable position. More inland, on that side of the river, the old red 
sandstone gradually acquires a high angle of elevation, supporting, in its cir
cuitous range around the Forest of Dean, the carboniferous limestone, which 
two rocks, with the intervention of a bed of sandstone and sandstone conglo
merate, conjointly inclose the coal-basin of the Forest. 

The strata of the old red sandstone, which thus line both banks of the 
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Severn, correspond so perfectly in position and structure, that no doubt can 
exist of their original connexion. The colour of these banks is very striking 
even at the distance of several miles, appearing of a dark reddish brown, or 
brownish red hue. Let us now consider their constitution. 

The formation exhibits considerable variety of character, consisting of beds 
of stone, slate, clay, and marl, which frequently alternate with each other, 
the clay and marl predominating. The ingredients composing these beds, may 
be generally said to consist of grains of quartz,—red, iron shot, indurated sandy 
clay, and clay marl,—with numerous scales of silvery mica ; from the different 
size and intermixture of which substances arise the higher or lower state of 
compactness and induration, and power of resisting disintegration, observable 
in the different beds. The sandstone varies from the small to the minute 
grained, in which the particles are scarcely recognisable by the eye. Occa
sionally also, yellowish, opake, grains of felspar, sometimes passing into the 
state of earthy felspar or white clay, are intermingled in the compound. When 
the scales of mica become profuse, and are disposed in a parallel direction, a 
slaty micaceous sandstone is formed. The clay beds consist of a predomi
nance of indurated clay commingled with fine sand and dusty particles of mica, 
the whole forming a tenacious compound, but which also frequently acquires 
a slaty structure. The clay marl differs from the clay, only in containing a 
proportion of carbonate of lime diffused through its substance ; and some of 
the lower beds (which are probably not far removed from the subjacent tran
sition tract) acquire a conglomerated structure, as at Sharpness Point and 
in the Wheel Rock on the opposite shore, the base of clay marl enveloping 
numerous small, irregularly angular and rounded portions of sandy micaceous 
limestone, which, being less destructible than the clay marl, project above the 
wasted surface of the latter *. The marly and clayey beds appear to diminish 
in number and frequency, as we ascend in the series toward the Forest coal-
basin, the sandstone almost exclusively prevailing. This fact may be distinctly 
observed by following the defiles, that lead up from Blakeney and£idney re
spectively into that coal-field, traversing in their course the stratification of 
the country. 

The old red sandstone of the banks of the Severn, though in general of a 

* At the foot of the cliff on the south-western side of Sharpness Point, I found a piece of the 
sandstone which contains a few fractured remains, apparently referable to dentalia; much 
resembling in form Dentalium elephantinum, with the exception of being imperforate. They 
may have been originally derived perhaps from transition beds beneath; but I have no where 
observed this species of dentalium in the transition tract itself. In no other part of this range of 
old red sandstone, have I perceived any vestige of organized bodies. 
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red colour, appears also occasionally of greenish and grayish hues, the same 
mass of stone not unfrequently displaying them all together, separately or 
intermingled. On the other hand, the clayey and marly beds in particular 
abound with green and blue streaks, which intersect the strata in all directions; 
and irregular patches, spots, spheroidal and ovoidal nodules, possessing similar 
colours, are scattered through them; while in the cliffs may sometimes be 
observed circular and oval rings of blue and green, as if laid on with a painter's 
brush, being in fact so many sections of nodules possessing a different central 
colour. These delineations and differences of colour, appear to be owing in 
part to the variable state of oxidation of the iron, that enters into the com
position of the rock. 

This range of old red sandstone is also partially exposed in other quarters, 
e. g. at the town of Berkeley, in the Eastwood stream west of Stone, at Lob-
den quarry, and in various places extending toward the foot of Whitecliff-
Park ridge, and of Sunday's hill; generally reposing in its eastern confines 
unconformably on the transition tract. 

§ 18. The southern range of old red sandstone may be traced, in conjunc
tion with the carboniferous limestone, continuously through the elliptic ridge 
from Chipping Sodbury on the south-east, past Wickwar, to Tortworth hill 
their extreme point on the north, where the former obtains a thickness of 
about 120 feet; thence descending to the south-west into the vale of Fal-
field, rising again in Milbury heath, and proceeding thus along the inter
rupted ridge that extends past Tytherington and Alveston to the Bristol Avon, 
west of Clifton, being partially overlayed in its course by the newer sedimen
tary formations. This elliptic ridge dips throughout towards the coal-basin. It 
has been already remarked, however, (§ 6.) that the old red sandstone forms 
in the northern part of Milbury heath an arched inflection, rising from the 
south-east and inclining to the north-west: but along the western brow of 
that heath, the sandstone is so much abrupted that the south-eastern inclina
tion alonft is visible. More south, in the projecting range that extends 
westward towards the Severn, between Alveston and Thornbury, the arch 
appears to be again complete, the sandstone supporting the limestone in a 
conformable position, dipping to the north-west. It appears also, that such 
has been the general arrangement in the line of prolongation toward the 
Bristol Avon on the south-west; though the beds are greatly abrupted in their 
course and partially concealed from notice: and a similar disposition is also 
observable in these two formations in the vicinity of Pen Pole, not far from 
the estuary of that river. 

§ 19. Confining our attention to the elliptic ridge with its inclosed basin, 
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in the immediate environs of Tortworth, we find the sandstone alternating 
with limestone, and the two supporting the coal formation ; but the immediate 
base of this last formation consists of a broad belt of sandstone and sand
stone conglomerate. 

What may be termed the fundamental portion of the old red sandstone, is 
best displayed in Milbury heath and Tortworth hill. In general character 
it accords with the sandstone of the banks of the Severn ; but in the higher 
beds, yellowish and grayish strata prevail, sometimes containing interstices 
filled with iron ochre ; while clayey or marly beds are comparatively rare, and 
of smaller dimensions. In some of the upper strata may occasionally be 
observed a laminated structure, the laminae forming oblique angles with the 
planes of stratification, a disposition that has been sometimes also remarked in 
other rocks. On the other hand, in the lower portion of the formation, there 
occurs a considerable body of sandstone conglomerate, which may be traced 
from the north-western foot of Milbury heath to High wood in the vale of 
Palfield, and thence around the northern foot of Tortworth hill nearly to Tort-
worth church. The conglomerate consists of rounded and angular fragments, 
some being as large as turkey's eggs, of yellowish, whitish, and reddish 
quartz, with smaller pieces of slate, compacted by a base of granular quartz, 
—in which are scattered some portions of indurated clay, and particles of 
felspar mostly in a decayed or earthy state, and also a few scales of mica. 
The base of the conglomerate is partly of a grayish, partly of a reddish cast; 
the rock is commonly disposed in beds, varying from 2 feet to 6 feet in thick
ness, divided by other beds of firm fine grained sandstone, or red perishable 
micaceous sandstone, two feet thick; which last contain thin layers of con
glomerate. 

Pursuing the curved line, formed by the course of the old red sandstone, 
from the head of the Falfield valley to the vicinity of Wickwar, we find the 
strata inclined 

At the north-western foot of Milbury heath, . 45° to the N. W. 

At the northern brow of ditto, . . 10° W. 30° S. 

At the south-eastern side of ditto, where the^ 
sandstone supports the limestone in a con- >20° S. 20° E. 
formable position, . . . . J 

In the vale of Palfield and north-western part of \ n^o c ±r\o T? 
Tortworth park and hill, . . . . J 

In the north-eastern brow of Tortworth hill 
the lower beds, 2 0 ° l g 35<5 yy 

the upper beds, . t . 10' }• 
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In the eastern brow of ditto, facing- Charfield ") 050 w 
green, J 

In the ridge at Wickwar, . . . . 30° W. 5° N. 
I have no where observed any vestige of organic remains in this sandstone, 

except in its north-western extension from Milbury heath to a place "called 
the Nap, on the road toward Thornbury, distant about a quarter of a mile 
from the Bristol road; where I found it containing a few impressions, resem
bling the stems, or stalks and branches, of plants *. The sandstone here pre
serves the north-westerly dip. About a quarter of a mile further to the west, 
it is overlaid by the calcareo-magnesian conglomerate. 

§ 20. The limestone also is inclined at various angles in different parts of 
its course. Thus the strata are found inclining,— 

In the northern portion of the field;— 
adjacent to the sandstone, 
upper part of Layhill, nearly horizontal 

then, , 
Layhill quarry j ; . 

In the eastern portion of the field;— 
In the eastern quarries, west quarter, 

east quarter, 
In the ridge extending to Wickwar, 

gradually increasing from, 
In the western portion of the field ;-!-

At the northern end of the lake in Tort-
worth park,—and thence, 

In the ridge on the west of the lake. 
Extending toward Stanley's wood, 
In Stanley's and Prest's woods, 
Through John's wood, 
In the Tytherington ridge %, 
But where in immediate contact with the okK 10° 

red sandstone of Milbury heath, high up f to J> S. 20° E. 
on its eastern flank, the dip is only 

l(fj 1 
and ! 

12° | 
^totheS. 25° W. 

16° J 1 
13° S. 30° W. 
13° W.30°S. 

•>15° 
J 35° 

to more and more •>15° 
J 35° toward the W. 

" 1 J | to the S. 35° E. 
| S. 25° E. 

J ' L S. 20° E. 
40° S. 20° E. 
60° S. 30° E. 
57° S. 25° E. 

J 15° J 

* An analogous occurrence has been noticed by Dr. Bright in the old red sandstone near 
Bristol. Geol. Trans, vol. iv. p. 201. 

+ The strata are here from 2 to 4 feet thick, intersected by slight rectilinear cross fissures; one set 
of fissures ranging east 35° south, and dipping 82° toward the north-east, the other ranging north 35° 
east, and dipping 80° toward the north-west. Hence the strata have a tendency to divide into 
rhomboidal masses : a structure not uncommon in continuous limestone, as well as in many other 
rocks, and which has often led to the confounding of seams of division with those of stratification. 

$ In the prolongation of this body of limestone to the south-west, the same disposition may be 
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§ 21. In the northern portion of the field, the limestone is uninterrupted 
by other beds; but on approaching the plain it alternates with sandstone, of 
which the first bed that appears is forty fathoms in thickness. I have traced it 
around the basin, from West-End near Wickwar on the east, into the Tyther
ington ridge on the west; and in the whole of this course its position is con
formable to that of the limestone in which it is included. The same may be 
said of two or three other beds of sandstone, from 1 to 2J feet thick, which 
succeed the bed last mentioned, and are interstratified with the limestone. 
These may be followed from the Tytherington ridge into the dell north of 
Cromhall church; and analogous beds are occasionally exposed to observation 
on the eastern side of the basin. These beds of sandstone are generally of a 
grayish or yellowish white colour, seldom tinged with red, and are composed 
of granular quartz, with incidental scales of mica, and, rarely also, grains of 
felspar. 

§ 22. The carboniferous limestone of this district is in general of a blueish 
gray colour, of various degrees of intensity, sometimes verging toward black ; 
occasionally also, when adjacent to sandstone, of a reddish hue. Its structure 
is commonly compact, also conjointly compact and foliated, very rarely granu-
larly foliated. It is not unfrequently fetid. When contiguous to sandstone, 
a reciprocal incorporation often ensues, the latter being penetrated with car
bonate of lime, and the former with sandy particles. This is particularly 
observable in the vicinity of the forty fathom bed of sandstone, where the 
limestone, on either side, is, in the first place, intermixed with visible grains 
of sand; but at some distance from the line of contact, the limestone, both 
above and below the sandstone, acquires the oolitic structure, which it retains 
throughout the range from Tytherington to Wickwar. It would seem as if 
the proximate cause of this disposition were minute particles of sand; a 
progression being traceable from the granular sandy, to the perfect oolite lime
stone. The upper and lower beds of this description do not appear to possess 
a determinate thickness ; the inferior strata sometimes consisting of nests, or 
clusters, of oolite limestone, enveloped in the compact. The oolitic structure 
is most distinct in the eastern quarters but in the northern and western por
tions of the range, the grains are in general so minute, that the stone at first 
sight appears to be compact. The continuous limestone is, not unfrequently, 

observed on the banks of the Bristol Avon, where the limestone strata dip in general to the south 
20° east, at angles varying from 20° to 40°. In this limestone, a bed of bituminous coaly shale, 
varying from a few inches to one foot in thickness, has been lately discovered near the Hot Wells 

VOL. vi . 2 y 
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traversed by small contemporaneous veins and strings of calcareous spar, 
which mostly range in the line of the dip; while some may be observed pro
ceeding from a common trunk, ramifying upwards into filaments, and finally 
closing and disappearing in the solid limestone above; much in the same man
ner as granite veins are sometimes found to arise from a body of granite and to 
penetrate into superincumbent slate. I noticed this fact in particular, in the 
limestone quarry of the cliff situate in the dell beyond the southern extremity 
of Tortworth Park. 

In the Tortworth district, many of the strata of the carboniferous limestone 
appear to be destitute of organic substances ; but in some these form par
ticular assemblages, in others they are thinly scattered. I have observed the 
following : of univalves not chambered, Cirrus acutus, and a depressed species 
of Cirrus, with circular whorls, approaching in form to that of an Euomphalus ; 
a species of Helix, a Melania, and a Turbo ; of bivalves, anomites, terebratu-
lites, spiriferites, and productites; of echinites, the spines only ; of crinoidea, 
such remains as are chiefly referable to actinocrinites ; and of the coralloid 
order, caryophyllites, madreporites, tubiporites, and reteporites. 

I have also remarked, on the separating surfaces of the small sandstone beds, 
impressions and casts of caryophyllites, terebratulites, and entrochites, both in 
the Tytherington ridge, and on the opposite side of the basin ; and again, 
with vegetable remains also, on the northern side of the sandstone ridge on 
which stands the church of Cromhall. 

§ 23. The limestone with the included beds of sandstone, now described, 
is succeeded by a broad belt of sandstone, which dips, 

in the northern part of the field 10° to 16° to the S. 35° W. 
the north-eastern . . 28° 31° . W. 30° S. 
the north-western 30° S. 20° E. 

This belt contains limestone and sandstone conglomerate, in beds appa
rently incidental, since their continuity is not traceable to the east and west; 
and on the other hand, the limestone which occurs south of Cromhall church, 
seems to be, in a manner, interlocked with sandstone. 

This broad belt of sandstone and conglomerate, immediately surrounding 
the coal-field, agrees in many of its characters with the fundamental old red 
sandstone and conglomerate. It is however, free from clayey or marly beds, 
and varies from the state of a fine and minute-granular rock to that of compact 
quartzy sandstone, or hornstone. In a small superficial quarry, opened to the 
east of Cromhall Rectory, it exhibits relations that deserve attention, the fol
lowing beds appearing:— 
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1. At top,—strata, of sandstone conglomerate. 
2. A bed of limestone, 2 to 3 feet in thickness. 
3 . Fine-grained reddish sandstone. 
4. Th in beds of quartzy sandstone, with slight layers of slaty sandstone. 

T h e limestone No. 2. contains numerous entrochites, and also some turbi-
nites. T h e subjacent red sandstone No. 3. is, in the line of contact, firmly 
adherent to and incorporated with the limestone, and contains casts of tere-
bratulites and entrochites, composed of calcareous spar ; but at a greater 
depth, the carbonate of lime disappears, and there is left a porous, easily fran
gible sandstone, bearing the impressions of those remains. T h e quartzy 
sandstone beneath, No. 4, exhibits casts and straight and curvilinear protu
berances, apparently referable to coralloid or vegetable remains ; and also 
casts and impressions of Cacti, analogous to those described by Martin in the 
Petrificata Derbiensia. The Rev. Mr. Woollcombe, in excavating for his 
cellar at the Rectory, found in the sandstone impressions of caryophyllites, of 
productijjtes, and other bivalves. 

From this spot, the sandstone extends uninterruptedly to a dell or hollow, 
that borders on the coal-field, and which seems, in a manner, to form its 
natural boundary. On the south side of the dell, the sandstone, which thus 
immediately underlies the coal-field, dips in the northern quarter 16° toward 
the west of south, and in the western quarter 20° to the south, 20° east, being 
gently undulated both in the line of range and dip. It is composed of white 
or gray fine-granular quartz, with a few minute scales of silvery mica, and 
contains in some places compact brown ironstone, and haematite, in slight 
interrupted layers, or in disseminated portions; and it is traversed by slight 
fissures, the surfaces of which are coated with oxide of iron of a deep red 
colour. Impressions and casts of stems and branches of plants are not un-
frequent in this sandstone. 

§ 24. The coal formation near Cromhall, forms the northern extremity of 
an extensive coal tract, which passing to the south toward the Bristol Avon 
diverges thence into the vales of Somersetshire. Of the coal tracts of Glouces
tershire and Somersetshire, we are promised a detailed account from the 
joint researches of Professor Buckland and the Rev. W . D. Conybeare; ami 
the subject being in such able hands, I shall confine myself to such notices as 
are immediately connected with the lines of section which I have given, of 
certain portions of those tracts. 

T h e Cromhall coal-field has been partially explored on its northern and 
north-western edge, by means of pits and shallow levels connected with the 
dell mentioned in the last section. But the principal work was established about 

2 Y 2 
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forty-five years ago, in the northern portion of the field, about 500 yards south 
of the dell, where an engine shaft and a bye pit were sunk about eighty yards 
in depth, while shallower pits were also opened further to the north in the field. 
These workings were soon abandoned ; and no written document remains, 
explanatory of the beds that were passed through. The rubbish of the old pits 
and shallow levels, exhibits fine close-grained sandstone, reddish and grayish 
slate-clay, some clay ironstone, bituminous shale, gray indurated clay, and 
compact quartzy sandstone with flakes of black shale. 

Within the last few years, the working of this same colliery was resumed; 
a steam engine having been erected on the old engine shaft, and new pits 
opened in the northern and north-western portions of the field; but after three 
years work, the undertaking has been again relinquished. I am indebted to 
Mr. Walker, the lessee of the colliery, for the following account of the dis
position of the beds in this field, taken in one of the basset pits, where they 
appeared most regular: 

1. Soil and clay . . . . . 
2. Gritstone, or sandstone 
3. tc Clunchy bind," or indurated slaty clay 
4. Coaly bituminous, very tender, yielding only small 

coal . . . . . . 
5. C( Stony chinch," sandy indurated clay 
6. " Rock," sandstone, partly compact and quartzy 
7. " Duns," slate clay . . . . 
8. ff Black duns," bituminous shale, being the imme-") 

diate roof, very tender . . . 3 
9. Coaly bituminous, yielding large coal 16 inches, \ a 9 a 

small coal 14 do. y 

49 1 9 
10. The "floor;" consisting of " clunch more or less} 

stony," that is, of indurated clay more or less sandy. 5 
The dip of the beds, where they preserved an uniform plane in the field, 

was generally one in three, or 20° toward the west of south; but this seldom 
continued to any great extent, as they were more frequently undulated, 
forming troughs and saddles. 

The coal varied extremely in thickness in different places; having been 
found in some parts thirty inches, in others fourteen inches, in others again six 
inches thick, while in some quarters no coal at all was to be seen. It never re
tained a regular thickness for many yards together ; and, in some places (rather 

Yds. Feet In. 

2 0 0 
25 0 0 

1 0 0 

0 2 3 

2 0 0 
15 0 0 
2 2 3 
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contrary to the general rule) it diminished gradually in the line of the dip, 
until it disappeared altogether. 

The faults observed here were innumerable: principally ranging north 
and south, and producing a down-throw from east to west, which varied 
from two or three yards to twenty yards. These faults occurred at various 
distances, from ten to fifteen yards, and thence to one hundred yards asunder. 
They were all composed of the debris of beds of the coal formation, and one, 
two, three, and four yards in thickness; but one fault was cut through which 
was thirty-five yards thick. These were accompanied by smaller fissures, di
verging, or " flying" from the principal one, and likewise interrupting the 
strata, though to a less extent; so that the whole of this northern extremity of 
the coal-field was in a fractured and dislocated state. 

To the preceding statement I have to add, that in the slate-clay were oc
casionally found thin discontinuous layers of clay-ironstone, which also some
times appeared in the form of spheroidal and ovoidal nodules and masses; 
both the slate-clay and clay-ironstone exhibiting reed-like impressions and casts. 
And in the slate-clay over the lower coal seam, I observed an interrupted 
layer of sulphate of strontian, from one to two inches thick. 

In a pit lately sunk near the north-eastern edge of the field, a bed of con
glomerate was met with, composed of rounded and angular fragments of slate-
clay and quartz compacted by slate-clay. This seems to be the lowest bed 
of the coal formation, reposing on the fine-grained sandstone of the dell. 

The remains of the stems and branches of plants that occasionally appear 
in the broad belt of sandstone, may be referred in general to the variolariae 
of Sternberg; and those of the shale and clay-ironstone of this northern ex
tremity of the coal-field, to the catamites and syringodendra of the same 
author. I have not observed any fijlicites, or other leafy impressions, in the 
shale or ironstone. 

In the north-western quarter of the field, an alluvial formation of bog iron 
ore occurs, occupying a small space, in a superficial position *. 

b. The second sedimentarys or gypseous and saliferous Series. 

§ 25. The rocks of this series, including the calcareous conglomerate, 
magnesian limestone, and new red sandstone and clay- marl formations, do not 
any where appear in great force within this district; and they constitute but 
an inconsiderable body, when compared with the same formations in other 

caLLtejry 
* Since the preceding account was written the working of the CromhaH ojtmjLnas been again 

partially resumed. 
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parts of the kingdom. Their general position and extent, in relation to the 
tract under consideration, as well as those of the succeeding lias and oolitic 
limestone, have been already described in § 4. and § 5., and in part also illus
trated by the map and sections 1. 2. and 3, Plate XXXIX. 

§ 26. The characters of the calcareous conglomerate have been so fully 
given by Mr. Horner (Geol. Trans. Vol. III.)*, and by Dr. Bright, Mn 
Warburton, and Dr. Gilby (Geol. Trans. Vol. IV.); that a short description 
of the formation, as appearing in this district, will suffice. It is composed 
principally of rounded and angular fragments of limestone and sandstone, 
sometimes exceeding the size of the head, with fragments also of hornstone 
and quartz : these are cemented by a calcareous paste, which is frequently of 
a marly nature, or a common carbonate of lime either of an earthy or com* 
pact structure; but in some quarters, as in the vale of Thornbury, the cement 
is generally magnesian, and through all the varieties, sandy particles are more 
or less distributed. The compound abounds in cavities which are frequently 
lined with crystals of calcareous spar and quartz, and sometimes also with 
sulphate of strontian. The formation, where it is in contact with older rocks, 
is generally disposed conformably to the declivity presented by their surface; 
but the higher strata soon acquire an horizontal arrangement. It thus extends 
from the western escarpment of Milbury heath into the vale of Thornbury; 
and in the latter quarter, it is well exposed in a small precipice on the south
western side of Thornbury castle and church, which edifices are founded on 
the conglomerate. The upper part of the rock is rubbly, the lower part per
fectly consolidated, in nearly horizontal strata, about four feet thick. In the 
vale of Thornbury, this conglomerate in some portions passes into magnesian 
limestone, the general character of which is that of a fine and minute foliated 
granular rock, of various shades of gray, tyellow, and red. In the limestone-
fragments of the conglomerate, entrochites, terebratulites, and productites, 
sometimes appear; those fragments being evidently derived from the car
boniferous limestone. To the east of Wickwar, on the other hand, the 
conglomerate supports a yellow, earthy, magnesian limestone, the upper 
part of which alternates with the red clay-marl of the new red sandstone for
mation, in layers two or three inches thick. 

In the conglomerate on the northern brow of Tortworth hill, besides the 

* In the part of England, which is considered in Mr. Horner's valuable paper, the magnesian 
limestone formation seems to be wholly wanting ; and hence the calcareous conglomerate of that 
tract is not unfrequently in contact with the new red sandstone formation, forming its immediate 
support. 
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Usual ingredients, I have found also pieces of oolitic limestone, the origin of 
which is evident from what has been already mentioned (§ 22.) respecting 
the oolitic character of the carboniferous limestone in certain places. 

§ 27. The general characters of the new red sandstone in England, may 
be collected from the instructive papers of Dr. Holland, Mr. Horner, Mr. 
Winch, and Professor Buckland, in the 1st, 2d and 4th volumes of the Geolo
gical Transactions. Wherever this formation appears in the Tortworth di
strict, it is commonly in the form only of red indurated clay or clay-marl, sel
dom acquiring the firm consistency of sandstone. In composition and general 
character it agrees so strikingly with the clay and clay-marl of the old red 
sandstone formation,, that the description which has already been given of the 
latter may in a great measure be applied to it. The tenacity of the compound 
in both, is various ; arising from the different intermixture of ferruginous 
matter with clay, marly clay, minute sand, and glimmering particles of mica ; 
and the same delineations of blueish and greenish colours occur in it, traversing 
the reddish brown or brownish red ground, in the form of streaks in all direc
tions, or appearing as the sections of spheroidal and ovoidal nodules. The 
distribution of mica, however, seems less profuse in the new, than in the old, red 
clay-marl. The state of aggregation also is in general less firm in the former, 
which is seldom wholly free from calcareous matter, and commonly effervesces 
more or less with acids, though often very weakly : the newer marl on the 
other hand, sometimes appears as a simple indurated clay with a conchoidal 
fracture. In this vicinity, the new red clay-marl is best exposed at the western 
foot of the iastwp^d ridge, on the road from Falfield to Rockhampton, where 
it occurs in horizontal strata. 

Masses of sulphate of strontian are frequently to be met with in this forma
tion, e. g. near Wickwar, Charfield-green, and the northern brow of Tort-
worth hill, where a smaH patch of the new red clay-marl covers the zone of 
calcareous conglomerate that surrounds that hill. They are found also in the 
Keeper's ridge; and Dr. Cooke informs me, that in sinking a well in that ridge 
a bed of fine white granularly-foliated gypsum was discovered *. 

* The general distribution of the sulphate of strontian in this part of the kingdom is remark
able. In the preceding pages, I have more than once adverted to its appearance in the transition 
beds. Near Bristol it has been found in the carboniferous limestone. Near Cromhall I ob
served it in the slate-clay of the coal formation. Its occurrence in the calcareous conglomerate, 
magnesian limestone, arid new red clay-marl, of Gloucestershire and Somersetshire, is not at all 
uncommon; and in the lias limestone it is found in Aust cliff, and also near Watchet on the 
Somersetshire coa^t: (Geol. Trans. Vol. I V . p. 371). In the whole succession of formations, 
therefore, from the transition beds up to the lias limestone, it appears to be wanting in the old 
red sandstone only. 
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I have no where perceived any vestige of organized bodies in the new red 
sandstone formation. 

c. Third sedimentary Series. 

§ 28. Of this series, in which are comprehended the formations of lias and 
oolite limestone, of iron and green sandstone, and of chalk, the first two only 
are found in this district; consisting of beds of compact, sandy and oolitic 
limestone, in association with beds of clay, marl, and sand; the compact 
argillaceous limestone bearing, as is well known, the name of lias. 

§ 29. T h e general characters and relations of the lias limestone, as ex
hibited in the south-western part of Somersetshire, and in the north-east of 
Ireland, have been described in the very valuable papers on those tracts re
spectively, by Mr. Horner, and by the Rev. W . D. Conybeare and Professor 
Buckland, in the third volume of the Geological Transactions *. Its relations 
may also be studied to advantage, somewhat beyond the limits of the district 
included in the map (Plate X X X I X . ) at Pyrton, and at Ingatestone Common, 
on the road between Wickwar and Hawkesbury Upton. Its relative position 
at those places, with respect to other formations, has been already noticed 
(§ 6. and § 10.). At Ingatestone Common, the lias limestone is interstratified 
with blueish clay-marl and slaty-clay-marl, which are exposed to the depth of 
twenty or thirty feet, in the brook near the boundary of the parishes of Wickwar 
and Hawkesbury. The upper beds, in which those of the clay-marl predomi
nate, abound in ammonites, ostracites, gryphites, pectinites, &c . ; while in 
the deepest bed of limestone here visible, which is about oine foot thick and 
reposes on blue clay-marl, some fish bones may be occasionally observed. 
T h e limestone is much intermixed with hornstone and flinty matter. Nearer 
towards Wickwar, the lowest bed of the lias formation is found resting on the 
new red clay-marl; and it there contains numerous fragments of bones, 
forming a kind of conglomerate analogous to the osseous bed that occurs in 
the lower part of the lias, in Westbury and Aust cliffs on the banks of the 
Severn. 

At Pyrton, on the left bank of the Severn, where the lower beds of the 
lias formation appear, the limestone greatly predominates, alternating with 
thin beds of blue clay and clay-marl, and extending some distance up the 
river; but still further upward the latter beds prevail. Near Pyrton, I ob
served the following organic remains : of chambered univalves, ammonites, 
nautilites, belemnites; of univalves not chambered, trochites; of bivalves 

* The lias of England in general has been described, more fully, by the Rev. W. D. Cony

beare, in the Outlines of the Geology of England and Wales, 1822. 
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terebratulites, Spirifer Walcotti (Sowerby), ostracites, gryphites, pectinites, 
pinnites, modiolites, tellinites, venulites, plagiostomites, a species of Astarte, 
Hippopodium ponderosum (Sowerby); of echinites, the spines and fragments 
of the body ; and of the crinoidal family, pentacrinites. Stems and branches 
of wood likewise occur, both half decayed and in the state of coal, firmly encased 
in the solid lias limestone. In the collection of Dr. Cooke are vertebras, bones, 
and palates of fish, and radii of balistae; also Crustacea bearing some resem
blance to prawns and shrimps;—most of them obtained from the ossiferous 
beds of the lias formation at Westbury and Aust cliffs,—in which also occur, 
adjacent to the new red clay marl, bones and vertebras of the plesiosaurus ; 
while at Pyrton, the remains of the ichthyosaurus are found in the blue marl 
and clay above the lias limestone. Several of the above-mentioned organic 
remains are met with also in the lias of Eastwood and Whitecliff-park ridges, 
in that adjacent to the right bank of the Avon, and in the outlying portions 
of lias at Tortworth. 

§ 30. I am not aware that a continuous section from the lias to the oolitic 
beds is any where distinctly displayed within this district; and the portion of the 
oolitic series which appears in the great escarpment, that bounds the vale of 
the Severn on the east, belongs to that division which has been distinguished 
as the lower oolite by Professor Buckland, and by Messrs. Conybeare and 
Phillips. The following appears to be the general arrangement of the beds 
in the environs of Tortworth :— 

At bottom, 

1. The lias limestone. 
2. Lias clay and marl. 

Above these, 
3 . Brown marl alternating with beds of marly sandstone. 
4. Ferruginous sand, containing balls of sandstone, composed of concentric 

layers, surrounding calcareous nuclei. In the upper strata of this bed, 
thin layers of oolite occur. 

5. Inferior oolite ; traversed by fissures of variable width, the walls of which 
are frequently coated with rock-milk (Chaux carbonatee spongieuse of 
Hauy), or with stalactite. The lower strata of this oolite often contain 
small tubular or cylindrical channels, closed at both extremities. 

The preceding beds constitute what may be termed the exterior terraces of 
the escarpment, and are succeeded higher up in the interior by the Fuller's 
earth pnd great oolite. 

An outlier of the bed No. 3. occurs also in the southern end of Whitecliff-
park ridge, on the top of the hill, above Hill court, appearing there as a thin 

VOL. vi. 2 z 
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stratum of friable, yellowish brown, marly sandstone, surmounting the lias in 
a nearly horizontal position. It consists of minute grains of quartz with scales 
of silvery mica, connected by a calcareous medium, and contains indistinct 
impressions of small bivalves. 

With respect to the organic remains contained in the marly, sandy, and 
oolitic beds, included under the name of the Lower Oolite, I confine myself 
to the general notice of such as I myself have had an opportunity of observ
ing, or such as I know to have been taken from thence ; referring to the col
lection of the Rev. Dr. Cooke, in which most of the following may be found ; 
of fish, palates and teeth; of chambered univalves, ammonites, nautilites, 
belemnites*; of univalves not chambered, trochites, melanites, turbinites, volu-
tites, serpulites, patellites; of bivalves, trigonites, Lutraria gibbosa (Sowerby), 
astartites, venulites, myacites, modiolites, pinnites, terebratulites, ostracites, 
pectinites, solenites, cucullaeites, and arcacites ; of echinites, both the body 
and spines; of the crinoidea, pentacrinites, and the Apiocrinites rotundus ; 
and of the coralloid tribe, caryophyllites and astreites. Pieces of fossil wood 
also occur, partly in the state of coal. 

To this list I have to add remains of the Plesiosaurus, found in No. 3. of 
the beds enumerated above, in Newend quarry, at the foot of Stinchcombe 
hill; some blocks of that stone, in the collections of Dr. Jenner and Mr. Shrap-
nell jun. of Berkeley, containing vertebrae, portions of the spine, ribs, and 
other bones apparently belonging to that animal. 

I I . N O R T H - W E S T O F GLOUCESTERSHIRE. 

General Relations. 

§ 31. Beyond the Severn, in the north-west of Gloucestershire, the transi
tion tract re-appears on an enlarged scale, affording a fuller insight into its 
general structure. It forms a continuous range, which, commencing near 
Plaxley on the south, passes by Longhope, includes Huntley hill in Glouces
tershire, and May hill in Herefordshire, and thence extending further into the 
latter county and skirting the north-eastern foot of Perrystone hill (from the 
summit qf which we command one of the finest panoramic views any where 
to be seen), takes its course to the west of north past Marcle hill to Stoke 
Edith, and expands in the western quarter to Pownhope on the Wye. This 

* In the Annals of Philosophy for Dec. 1821, I have stated that orthoceratites also occur in 
the lower oolite. I have since found the information upon which that statement rested to be 
incorrect. 
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range is flanked throughout on the western side by the old red sandstone, and 
apparently by the same formation on the north-eastern side also, in the space 
that intervenes between Much Marcle and Ledbury-; while on the north the 
old red sandstone likewise appears, surrounding-'the isolated transition hill of 
Shucknell. But in the eastern quarter, between the north-eastern foot of May 
hill and Newent, a small coal-field reposes on the transition tract. On the 
other hand, to the east of Ledbury we encounter a second range of the tran
sition series, bearing the name of the Doghill chain, whose general course is 
also toward the north, and which is supported on the east by the chain of 
Malvern. 

On the south and east of the limits now described, the new red sandstone 
formation universally prevails, commencing on the right bank of the Severn, 
near Newnham, and consisting of beds of red friable sandstone and clay-marl ; 
this supports lias limestone on its eastern confines, and is thence expanded 
into the interior of the island. 

§ 32. Of the Malvern range, and the district adjacent to it, the valuable 
description given by Mr. Horner in the first volume of the Geological Trans
actions, may seem to render further observation superfluous. Hence I con
fine myself to the remark, that the chain of Malvern—being found to consist of 
syenitic granite, syenite, greenstone, and hornblende, with some indications 
of gneiss and mica-slate, in which no organic remains have been observed, 
might be held to be of primary origin ; if on the other hand the occasional 
appearance in those rocks of calcareous spar, brown-spar, and sulphate of 
barytes, both traversing them in the form of small veins and strings, and occur
ring also disseminated, did not seem to indicate an affinity between this chain 
and the transition series ;—since the latter, by which the chain is bounded on 
the west, likewise contain slight veins and filaments, and interspersed portions, 
of the same substances. (See Geol. Trans, vol. i. p. 289—311.) 

In the Doghill range, immediately to the east of Ledbury, and in the inter
rupted ridges situate more eastward, the transition beds are disposed in repeated 
undulations from east to west; the ridges themselves affecting a northerly 
and southerly extension, nearly parallel to the range of Malvern. Butportions 
of these ridges being also occasionally raised into protuberant knolls and 
swells, the beds are found in some places dipping to all points of the com
pass, either continuously, or partially abrupted. 

§ 33. I have not had an opportunity of fully developing the stratified struc
ture of May hill, and its southern extension to Huntley hill and Nott's hill: 
It is, however, quite analogous to that of the other portions of the transition 

2 z 2 
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tract, in which the strata are more distinctly exposed. In the ridge to the 
north, between Perrystone hill and Much Marcle, the strata appear disposed 
in the form of an arch ; and this arrangement is traceable further south : but 
no where in this range is the variation in the position of the strata so well 
observable, as in the line of the public road leading from Huntley to Mitchel 
Dean. T h e repeated undulations of the transition beds, more or less 
abrupted at the surface, may there be traced, in continuation, from the western 
flank of Huntley hill, nearly to their junction with the old red sandstone. 1 
have represented this disposition of the strata in Section 4.* 

§ 34. If we advert to the general characters of the series, we,find them in 
most respects corresponding with those described in the Tortworth district. 
The chief difference consists in the frequent occurrence in May hill, Huntley 
hill, and Nott's hill, of beds of red conglomerate and coarse sandstone, with 
sandstone of finer grain passing into granular quartz or quartz rock,—in 
no wise different, as far as respects mineralogical character, from many varie
ties of the first or old red conglomerate and sandstone of the sedimentary class ; 
but the former are distinguished by the occasional appearance of such organic 
remains as distinctly prove them to belong to the transition period, e. g. near 
the summit and in the flanks of May hill f. 

The sandstone predominates to the western flank of Huntley hill, beyond 
which blueish gray limestone, marly slate-clay, and marly clay, prevail; in 
these, however, beds of magnesian limestone, and thin beds of fine-grained 
sandstone, may be occasionally observed. 

In some quarters also, the limestone beds acquire the conglomerated aspect, 
nodules of limestone being enveloped and cemented by a clayey or marly 
paste, more or less firmly consolidated, as near Ledbury. These marly shales 
and clays are provincially known by the names ofwaterstone and die-earth. 

* May hill, according to the Ordnance Survey, is 965 feet above the level of the sea. 

f The prevailing constituents of these conglomerates and coarser sandstones, are, rounded and 

angular grains of quartz (some being as large as nuts), with rounded and angular fragments of 

reddish and yellowish decomposed slate, and grains of felspar of the same colours, in a partial 

state of disintegration, passing into white earth. Quartz is the more common connecting medium 

of the whole, but occasionally the cement is argillaceous; while the interstices that sometimes 

occur are partially filled with yellow or red oxide of iron. The same composition may be traced 

from the coarse red conglomerate to the finest grained sandstone, until the particles become 

almost imperceptible to the eye. Very fine grained grayish white sandstone also occurs, consist

ing of grains of pellucid quartz, more or less approximated, with minute grains of felspar inter

spersed, and sometimes connected by a basis of crystalline carbonate of lime. And, while the 

reddish hue predominates, the series in general may be said to exhibit the same varieties of colour, 
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In the ranges of the transition beds, now noticed, the same organic remains 
are in general to be observed as occur in the environs of Tortworth ; 
1 have not, however, met with either the Calymene variolaris, or the non
descript trilobite of that district; while the Asaphus caudatus is common, and 
in one instance the Calymene of Blumenbach has occurred, namely at Aston 
Ingham adjoining May hill, where it was discovered by the Rev. Dr. Cooke. 
Chain coral, on the other hand, is much more abundant. Portions of the 
Cyathocrinites rugosus are also occasionally met with. 

T h e beds of the transition series appear under different angles of elevation, 
in their line of contact with the old red sandstone on the west, dipping in some 
parts at a low angle toward that quarter, as at the north-eastern foot of Per-
rystone hill; while in others, as at Aston Ingham, they approach to the vertical 
position. 

§ 35. On the other hand, the old red sandstone, in its line of contact with 
the transition tract, is generally disposed in strata approaching to the horizon
tal position, dipping 15° to 30° toward the west; but in receding from the 
transition district, the strata gradually obtain a higher angle of elevation, even 
so high as 70° in the sandstone ridge east of Mitchel Dean ; corresponding, 
in this respect, with the arrangement already observed on the right bank of 
the Severn, in connexion with the Forest of Dean (§ 17.). 

In the lower strata of the old red sandstone, adjacent to the transition rocks, 
may be casually observed a few beds of limestone conglomerate, composed of 
irregularly angular pieces of limestone and slate-clay compacted by a marly or 
calcareous paste, and locally known by the name of cornstone. Similar beds, 
and also a few of limestone, were met with in the lower strata of the old red 

grayish, yellowish, and greenish, as are displayed by the old red sandstone of the sedimentary 
class ; these sandstones likewise being either nearly free front mica, or more or less micaceous, 
particularly on the planes of separation. 

These beds appear to constitute the mass or nucleus of May hill, Huntley hill, and Nott 's hill ; 
being occasionally separated by thin beds of clay or sandy micaceous slaty clay, in some places 
penetrated with calcareous matter, and more or less firm and consistent. 

The impressions and casts of organic remains occur in the coarse grained sandstone, as well as 
in the finer grained, and in the slate.clay ; and the same coralliform protuberances that are so 
often met with in those of the Tortworth district appear on the surface of both. 

The conglomerates and sandstones thus found in the transition period, might perhaps by some 
geologists be denominated gray-wacke. But if we are to speak a language that shall be gene
rally intelligible, it becomes necessary to confine the use of that term, and of gray-wacke-slate, 
strictly to such rocks as possess a compound mechanical structure, with a base of clay-slate 
either pure or quartzy. The evils arising from a loose application of these terms are so sensibly 
felt, that the word gray-wacke has become, in a manner, the opprobrium of geology. 
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sandstone, in driving the Bulb Pill Tunnel, which traverses Hay hill near 
Newnham, being about 1200 yards in length. 

§ 36. In ascending the north-eastern escarpment of the Forest of Dean 
coal-basin from Mitchel Dean, we find the old red sandstone supporting the 
carboniferous limestone, both dipping 60° toward the south-west; toward the 
escarpment on the north-western side of the basin, as at the Tr igg quarries, 
the general dip is 45° toward the south-east; but at the northern end of the 
ellipsis, and in the escarpment below the elevated and prominent point of Lea 
Bailey hill, the dip is 20° to 25° toward the south; so that here, as in the 
Cromhall coal-basin, the lowest angle is found at the northern end of the 
basin, while on the south-east and south-west the strata gradually acquire a 
greater elevation. In the tract extending from the foot of the northern 
escarpment to Perrystone hill on the north, a distance of six miles, the old red 
sandstone is still found, dipping at firct 20° to the south, but subsequently it 
becomes almost horizontal, or gently inclined to the south-west or west. 

§ 37. The old red sandstone displays here, in general, the same characters 
as have been described in speaking of the environs of Tortworth, including 
also some subordinate beds of sandstone conglomerate. 

T h e carboniferous limestone may be distinguished into two masses, a lower 
and an upper one. The former is composed of blueish-gray compact limestone 
in frequent alternation with beds of slate-clay and marly clay ; the organic 
remains contained in which are analogous to those met with in the Tortworth 
district:—among these are found also remains of the Rhodocrinites verus and 
Cyathocrinites planus. T h e upper and more considerable mass consists of 
magnesian limestone, fine and minute foliated granular, and of purplish, red
dish, yellowish, and grayish colours, disposed in continuous strata, and free 
from other beds. Haematitic iron ore is found in the magnesian limestone, 
and has been wrought by mining operations at various periods. 

T h e limestone supports the bed of sandstone and sandstone conglomerate 
which forms the immediate base of the Forest coal-basin ; in this respect also 
coinciding with the relations of the Cromhall coaUfield. 

According to Mr. D. Mushet of Coleford, the beds of the Forest coal forma
tion are between 300 and 400 fathoms thick, in which are distributed twenty-
eight seams of coal, constituting together a body 50 feet 5 inches thick. Of 
these, fourteen seams vary, from 1 foot 10 inches to 5 feet in thickness, forming 
together 36 feet 7 inches of coal. T h e remaining fourteen seams vary from 
4 inches to 1 foot 6 inches in thickness. 
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I I I . NORTH-WEST O F SOMERSETSHIRE. 

General Relations. 

§ 38. T h e north-west of Somersetshire, included between the Bristol Avon 
on the north and the river Parret on the south, may be generally described as 
composed of three ranges of hills, with intervening valleys, observing a direc
tion nearly from east to west;—the Leigh Down, the Broadfield Down and 
Dundry, and the Mendip range; the first and second of these chains being-
separated by the vale of the Avon, Ashton, and Nailsea, and the second and 
third by that of the Yeo ; while on the south of the Mendip chain are found 
the extended plains, through which flow the Axe, the Brue, and the Parret. 

This form of the surface has a near connexion with its geological structure, 
which presents three great undulations from north to south,—though much 
modified and interrupted, by abruption, the superposition of newer formations, 
and partial denudation. These tracts, connected with the southern parts of 
Gloucestershire, are in like manner composed of the first and second series 
of the sedimentary class, and in part also of the third series. (See the Sec
tion No. 5.*) My examination of them has been confined to the west of 
a line drawn from the Bristol Avon through Stanton Drew, East Harptree, 
Chewton Mendip, and Wells, to the river Parret. I now proceed to give the 
results. 

§ 39. The general form of the western portion of Mendip may be thus 
described. Its highest part, which includes Black Down, presents a smooth 
uninterrupted surface, for a considerable way down either declivity on the 
north and south : ravines then begin to appear, which in descending are 
enlarged into defiles or combs. On the southern side, in particular, the range 
is intersected by the deep defile of the Cheddar cliffs, which in ascending to 
the north ramifies into those sinuous dells and ravines that mark the southern 
face of Mendip. On the northern side appear the two deep combs of Bur-
rington and Dolborough;—both enter Mendip nearly at right angles with the 
vale of the Yeo, and both subsequently follow a course to the south of east, 
almost parallel to the range, with a broken escarpment facing the south ; but 
in ascending to the eastward they merge into the general surface. Into Bur-
rington comb, two ravines find their way, furrowing the northern face of 
Mendip ; and, in like manner, a third ravine enters Dolborough comb, to the 
east of the village of Roborough. But to the west of that meridian, the aspect 

* In this Section a few objects that do not stand immediately in the line, are projected upon 

it. The highest part of Mendip is, according to the Ordnance Survey, 999 feet above the level 

of the sea. 
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of Mendip changes. From its central part, a continuous ridge, with a cor
responding dell on either side, projects to the westward, gradually declining 
to the vicinity of Sidcot; where the two dells merge into the valley, that finds 
an outlet on the south of west, between Crook's Peak and Bleadon hill. 
North and south of that valley and its eastern dells, are two ridges, with 
broken escarpments respectively facing the south and north ; while to the west 
the vale is bounded by Bleadon hill, standing in immediate connexion with 
the northern ridge. 

§ 40. The nucleus of Mendip consists of the old red sandstone ; which oc
cupies the highest part of the range in Black Down, extending from the 
meridian of Blagdon on the east, to that of Roborough nearly, whence, 
forming a distinct ridge, it gradually sinks into the vale at Sidcot; but further 
west it re-appears in the vale, for the distance of a mile, between Winscombe 
and Barton. In the more central part of Mendip, the old red sandstone is 
again seen in Nine Barrow Down, and about three miles to the north of 
Wells, extending in the direction of Chewton Mendip. 

The sandstone of the Black Down range supports on its northern and 
southern Hanks a body of slate-clay, which is succeeded by continuous car
boniferous limestone, all in a conformable position. It is distinctly arched 
from the west of south to the east of north, being nearly flat in the crown of 
the arch. The sandstone strata dip, on the northern side, at angles gradually 
increasing from 7° to 30° and 40°, and lastly, where in contact with the slate-
clay on that side, to 47°; but on the southern side they support the slate-ciay 
under an angle of 26° to 40°. The former arrangement may be seen in the 
ravines connected with the .combs of Burrington and Dolborough : the latter, 
in the bye-road to the east of Winscombe church, and in the ravines on the 
southern side of Mendip. 

T h e slate-clay on the northern side dips in general 52° to the east of north; 
and that on the southern side apparently 26° to 40° to the west of south. 

The limestone on the north and south of this elevated part of Mendip forms 
a continuous body, which sweeps round the eastern extremity of the high 
sandstone ridge, being in that quarter in close contact with i t ; but to the 
west of the meridian of Roborough, the limestone is greatly abrupted and 
recedes from the sandstone, forming, on the north and south of the inclosed 
valley, the broken escarpments and the dells already mentioned. On the 
southern side of the highest part of Mendip, the limestone dips generally 20°, 
at first to the south 35° west, and subsequently to the south 20° west, as far 
as Cheddar, a distance of three miles; but in the western direction, extending 
toward Crook's Peak and the southern side of Bleadon hill, the dip is to the 
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south, 30° to 38° west, at an angle of 30° to 36Q. On the east of the high sand
stone ridge, the strata, both of the sandstone and limestone, are gradually in
flected from the south to the east, and then to the north. T h e limestone is 
thus spread over Mendip, in a space of three miles, as far as the road that 
traverses the range from West Harptree to Wells ; in which expanse I have 
traced its dip, at angles varying between 8° and 25°, from the south 38° west, 
to the south, south-east, and east; and to the east 40° north, at an angle of 15° ; 
this last observation having been made on the top of the descent above West 
Harptree. To the east rises a second eminence of sandstone, not much infe
rior in elevation to the former, but of a different character. 

If we now return to the west along the northern body of limestone, we find 
the dip of its strata gradually increasing, until in Burrington comb they are 
inclined to the north 38° east, at an angle of 56° when in contact with the 
slate clay, and of 65° in the crest of the escarpment. Prom hence, they main
tain a similar position, in a nearly rectilinear course, through the ridge of 
Dolborough, Sandford, and Banwell, toward Hutton and Uphill; dipping in 
the ridge, at angles varying from 65° to 78°, to the north 15° to 25° east. 
This range of limestone gradually declines in elevation from the meridian of 
West Harptree on the east, past Burrington, to Banwell on the west; but 
from hence it rises again gently toward Bleadon hill, though with some in
terruption near Hutton. On the top of that hill, the stratification appears 
nearly horizontal. Hence, coupling this observation with those made on the 
north and the south, it is highly probable that the arch of limestone is as con
tinuous in Bleadon hill, as it is to the east of Black Down or of the meridian 
ofBlagdon. 

Besides the general arrangement, now described, I have to notice a partial 
inflection in the northern body of limestone. In the Dolborough ridge, the 
strata dip 65° to 70°, toward the east of north ; but in the northern declivity 
of the hill, and at the entrance of the comb, they gradually acquire a vertical 
position, and then open like a fan, dipping, at the outlet into the vale of the 
Yeo, at so low an angle as 10°, to the south 38° west. This is in fact the 
commencement of a small undulation, which may be traced to and through 
the low hill of Church hill, which stands out in the vale, and ranges nearly 
parallel to the main limestone ridge; the strata in that hill being inclined to 
the south-west and north-east on its opposite sides. I am informed that a 
similar disposition is observable in Worl hill, which is situate in the same line 
of range, adjacent to the channel. 

§ 41 . The old red sandstone, which re-appears in the range to the north 
of Wells, dips also on the north toward the east of north, and on the south 
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toward the west of south, supporting the limestone in a conformable position. 
T h e latter rock continues to the southern declivity of the range; where a 
body of slate-clay makes its appearance, containing thin layers of limestone, 
and also alternating with it in mass. 

§ 42. Let us now consider the general characters of the old red sandstone, 
slate-clay, and limestone. 

In the lowest visible portions of the old red sandstone of Mendip occur 
some beds of sandstone conglomerate; and the common characteristics of the 
formation are much the same as those of the environs of Tortworth and the 
north-west of Gloucestershire;—with this exception, that clayey, marly, or 
f cornstone' beds are no where exposed to viewt but layers of reddish slate-
clay, from six inches to one foot thick, are partially interstratified with the 
sandstone. In this fundamental sandstone 1 have no where observed any 
organic remains. 

T h e sandstone, where adjacent to the superincumbent slate-clay, is some
times traversed by numerous small filamentous veins of calcareous spar, and 
in some places it contains portions of carbonate of lime; as in the Roborough 
ravine, and in the road east of Winscombe church. And in the western 
ravine connected with Burrington comb, I found its substance penetrated 
with carbonate of lime to the depth of three or four fathoms; the fracture of 
the compound being compact, and of a blueish gray colour, while the exterior 
coating appears as a yellowish, or reddish, friable sandstone, arising from the 
loss of the carbonate of lime by weathering. 

The northern body of slate-clay, which, in the Burrington ravines, appears 
to be about 150 fathoms thick, contains at first, incidentally, thin subordinate 
beds of grayish and reddish sandstone and limestone, from one inch to two 
feet thick, with which it alternates; but on approaching the continuous lime
stone on the north, limestone becomes interstratified with it in thicker beds. 
In this alternating series, a reciprocal incorporation of the substance of adja
cent beds frequently takes place, either in a distinct form orindiscernibly; and 
in all the varieties, minute scales of silvery mica are more or less disseminated: 
but the purest beds of limestone in the slate-clay are found in the vicinity of 
the continuous limestone, and the most sandy near the fundamental sandstone. 
On the other hand, the interstratified beds of sandstone are seldom void of 
carbonate of lime, except when in a partial state of decay ; constituting in 
their sound state, a grayish firm compact rock, of a quartzy nature, and, in 
the decomposed form, a yellowish or reddish sandstone, more or less coherent, 
in which the casts and impressions of organic remains are particularly distinct. 
The slate-clay is more partially penetrated with carbonate of lime, or with 
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sandy particles. All these beds contain organic remains, similar to those 
that occur in the continuous limestone, particularly spiriferites, terebratulites, 
and entrochites, with some corallites; and I have met also with one small 
orthoceratite. The slate-clay, however, contains such remains much more 
rarely than the other beds. 

The southern body of slate-clay, which seems of smaller dimensions, but 
not determinable, appears under analogous circumstances, wherever suffi
ciently exposed to admit of observation, as in the bye-road to the east of 
Winscombe church. Upon this range of slate-clay, fruitless attempts were 
formerly made to discover coal. 

The continuous limestone on the southern side of Mendip is generally dis
posed in strata varying from six inches to five feet thick; on the northern side, 
in strata from six inches to three feet thick. It is commonly of a blueish gray 
colour, sometimes tinged with black, and more rarely, mottled with red; and 
is not unfrequently fetid. It contains incidentally slight layers and masses of 
hornstone and lydian stone; and also beds of magnesian limestone, of variable 
thickness. The limestone of the northern range, as traversed by Burrington 
comb and the ravines connected with it, appears to be about 600 fathoms 
wide. In its central part is interposed a bed of magnesian limestone, about 
ten fathoms thick, of an ash gray colour, granularly foliated or compact, and 
when in a state of disintegration, resembling sandstone. But more to the 
west, in the Sandford and Banwell portions of the ridge, the magnesian lime
stone obtains a much more considerable width, probably not less than one 
hundred fathoms. It here exhibits reddish brown, ash gray, and buff yellow 
colours, and frequent cavities lined with crystals of calcareous spar. The 
organic substances which it contains consist principally of caryophyllites. 
Beds of magnesian limestone are also to be met with in the southern range ; 
e. g. adjacent to the road leading to Cross, and in the southern side of Blea-
don hill. Its most common structure is the minute-foliated granular. 

The organic remains which I have observed in the Mendip limestone are 
the following * :— 

* It may be useful to notice in this place the remains of fish that have been met with in other 
parts of the world, both in the carboniferous limestone and in the coal formation : 

In England,—as above stated, and palates and bones near Bristol, in the carboniferous lime
stone. (Geol. Trans. Vol. IV . p. 198 and 200.) 

In Scotland, impressions of fish, and teeth of fish in the limestone of the coal formation. 
(Essai Geologique sur l'Ecosse, par Boue, p. 172, 195.) 

In Ireland, casts of the concavity of the vertebrae of fish, in the limestone near Cork. (Mr. 
Miller's collection.) In 
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Of vertebrated animals,—the small palate of a fish, found in the lower part 
of the continuous limestone on the southern side of Burrington comb. 

Of Crustacea,—four specimens of a trilobite, from the same locality, being-
the tuberculated species depicted by Brong-niart (Plate IV. fig1. 12. Histoire 
Naturelle des Trilobites), and which was derived from the Dublin lime
stone *. 

Of univalves not chambered,—a depressed species of Cirrus, a Helix, and a 
Turbo ; of bivalves, anomites, terebratulites, spiriferites, and productites ; of 
echinites, the spines; of crinoidea, portions of platycrinites, actinocrinites, 
and rhodocrinites; and of coralloid remains, caryophyllites, astreites, tubi-
porites, and a species of Turbinolia. 

§ 43. The effects of a destructive power, as shown in the abruption of 
escarpments and the excavation of defiles and valleys in the Mendip rang*e, are 
also manifested by reproduction from their debris. The inclosed valley and 
dells on the west of the meridian of Roborough, and the ravine which winds 
up the northern face of Mendip on the east of that village, both bear evidence 
of this fact. In the latter may be observed a considerable deposition of the 
calcareo-magnesian conglomerate, which, ascending a considerable way up 

In Lower Silesia, impressions of fish in the limestone of the coal formation, near Kernzendorf 
and Rupersdorf. (Von Raumer, iiber das gebirge Nieder Schlesiens, &c.) 

In the Forest of Thuringia, impressions of fish, in the coaly shale of the coal formation near 
Goldlauter and other places; and in the coal near Klein Schmalkalden and Mannebach. 
(Freiesleben, Geognostischen Beytrag, &c.) 

In Sarrebruck, impressions of fish in the clay-ironstone of the coal formation. (Von Schlot-
heim, Petrefactenkunde, p. 30 ; and Description of the Royal Museum of Natural History at 
Paris, by M. Deleuze, English translation, p. 249.) 

Impressions offish in the coal formation of the Hundsdriick are noticed also by M. Beurardin 
the Journal des Mines, Vol. I V . p. 409. 

In North America, fossil fish in the sandstone of the coal formation of the Ohio, in the basin 
of the Mississippi. (Cleveland's Elementary Treatise on Mineralogy and Geology, Vol. I I . 
page 511.) 

* This species of trilobite seems characteristic of the limestone and slate-clay of the carboniferous 
series; occurring also in the carboniferous limestone of Caldy Island*, in that of Bristol 
and Cork, as observed by Mr. Miller ; and apparently also in the carboniferous limestone of the 
Isle of Manb, Kendal0, and Dumfriesshire'2; and in the carboniferous shale of Angieseae and 
Holy Island'. 

» Catcot's collection in the Bristol library. e Sowerby, Min. Conchol.Vol.1 V . p.32.& pi.329. 
b Professor Henslow; Geol. Trans. Vol. V. ' Mr. Greenough, Geol. Map of England and 
c Sowerby's Min. Conchol. Vol. I . p . 129. Wales. 
d Ibid. Vol. I I I . p. 83. 
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the ridge of the old red sandstone, is thence spread through the parishes of 
Roborough and Shipham, extending into the valley on the west. The cal
careous conglomerate, thus overlying the old red sandstone, slate-clay, and 
carboniferous limestone, dips in the lower strata 33° toward the west, but 
the higher strata soon acquire an horizontal arrangement. I have represented 
this position of the conglomerate in the vicinity of Shipham, in the small Sec
tion, Plate XXXIX., placed below that part of Section No. 5 with which its 
structure corresponds. 

The flanks of Mendip also testify the same destructive agency. On the 
southern side, the calcareous conglomerate forms an exterior border of low 
hills, ranging along its foot, the extended strata of which gently inclining 
toward the south, descend low into the plain. This structure may be distinctly 
observed in proceeding from Wells to Easton, Westbury, and Rodney Stoke ; 
but before we reach Cheddar and Axbridge, the high conglomerate border 
has merged into the vale. To the southward the conglomerate is succeeded 
by new red clay marl, which supports lias in the form of truncated cones,—as 
in the knolls of Cheddar and Brent,—the latter surmounted by a cap of 
oolite ; or in narrow extended ridges, as in those of Weare and Badgworth ; 
while still more south, in the Polden hills, the lias ridges acquire greater 
importance. The prevailing sub-soil of the rich vales of the Axe, the Brue, 
and the Parret, is probably throughout, like that of the vales of Gloucester 
and Evesham, either new red clay-marl, or lias. 

On the northern side of Mendip, the declivity is faced high up by a great 
deposition of the calcareous conglomerate ; which forms the immediate brow 
of the range, and attains to a considerable elevation between East Harptree 
and Burrington : but further west it gradually declines, skirting the foot of the 
hills, and sinking into the vale. I may here observe, that the calcareous con
glomerate itself bears the marks of the same destructive action, as the older 
rocks from whose materials it was derived*. Of this the beautiful defile 
of Rickford, through which the public road passes from Blagdon to Langford, 
is an example; being scooped out of this formation, the opposite sides cor
responding in salient and re-entering angles. The calcareous conglomerate 
is here, as in many other quarters, .disposed in firmly consolidated horizontal 
strata, each about four feet in thickness. 

§ 44. Before I leave Mendip, I must notice the high eminence of sandstone, 
which rises in the range above East Harptree, and to which I have already 
adverted (§40.). The strata of this rock are horizontally disposed, and in 

The origin, however, of these appearances may be referred to different periods. 

 at University of Colorado Boulder on December 17, 2016http://trn.lyellcollection.org/Downloaded from 

http://trn.lyellcollection.org/


364 Mr. WEAVER'S Geological Observations on 

general one, two, and three feet thick; and they are separated by thin irregular 
layers of clay, from half an inch to one and two inches in thickness. Some of 
the beds of clay, however, extend to one, two, and three feet in thickness ; 
and being much charged with particles of yellow ochre, they are wrought for 
the sake of that substance, from which a pigment is prepared, by means of pits 
sunk two or three fathoms in depth. The sandstone consists of the following 
varieties :— 

1. Yellowish, grayish, and reddish white, minute-granular sandstone; 
composed of particles of quartz closely aggregated. This passes into 

2. Compact quartzy sandstone, or quartzy rock, of similar colours ; and this 
into 

3. Compact splintery hornstone, pale blueish and yellowish gray, grayish 
and yellowish white. 

4. A siliceous breccia, composed of small fragments of sandstone, with dif
ferently coloured pieces of hornstone and quartz, and grains of felspar; in a 
specimen of which I found an entrochite, consisting of siliceous matter. I 
have observed this compound firmly adherent to the fine-grained yellowish 
white sandstone. No. 1, and in a parallel position ; the different members of this 
series being probably interstratified with each other. But the prevailing cha
racter of the rock is that of quartzy sandstone or quartz-rock, and horn
stone ; while in the brow of the hill above East and West Harptree, may also 
be observed masses of a siliceous conglomerate; a base of hornstone enveloping 
fragments of quartzy sandstone and hornstone *. 

5. Yellowish and ash gray porous fine-grained sandstone, composed of 
grains of quartz, with a few* scattered minute spangles of silvery mica. 

6. The preceding sandstone, more or less charged with carbonate of lime, 
passing into a sandy limestone, and sometimes of a friable consistence. 

7. Dull compact limestone, containing a few sandy particles and scales of 
silvery mica; and sometimes exhibiting minute dendritic delineations. 

In the sandstones No. 1. and 2. casts and impressions of shells occur; which, 
though often obscure, are referable to a species of ammonite, a turbinated 
shell, the Pecten quinquecostatus, a Modiola, a Pinna, an Astarte or Venus, and 
one or two species of Ostrea. Of these -he casts of the Astarte, and the im
pressions of the Modiola, are the most common. Crinoidal remains also occa
sionally appear under the same circumstances. 

In the sandstones No. 5. and 6., impressions and partial casts of a species 

* Some of the Druidical stones at Stanton Drew consist of the conglomerate No. 4 ; while 
others are composed of No. 5. 
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of bivalve are particularly abundant, apparently derived from a Tellina or a 
Donax. And in the sandy limestone No. 7. I have observed a few fragments 
of small bones, of an indeterminate character. 

This formation of sandstone is bounded by the carboniferous limestone on 
every side, except on the north-eastern declivity, where the calcareous con
glomerate prevails; but its position with respect to those formations is not 
distinctly shown by actual contact in that quarter. Prom the extended re
searches, however, of the Rev. W. D. Conybeare and Professor Buckland, it 
appears evidently to be of later origin than either of them; since in a direction 
more toward the south-east, two small eminences of a similar sandstone are to 
be observed, reposing upon the calcareous conglomerate that partly covers 
Mendip adjacent to the defile leading to Chefcfam Mendip :—a view, which has 
since been confirmed by my own personal investigation. T h e three eminences 
of cherty sandstone, therefore, though of rather doubtful relations, may per
haps be considered as most nearly allied to the iron and green-sandstone forma
tion, and as outlying portions of that which is found in the regular order of 
succession above the oolite, in the east of the county, and in the adjoining 
parts of Wiltshire. 

§ 45. From the north-eastern front of Mendip, between Blagdon and Bur-
rington, the calcareous conglomerate extends quite across the valley to the 
north; acquiring in the higher strata a finer grain, and passing into a compact 
limestone often of an earthy aspect, which forms beds of an argillaceous, 
sandy,' or magnesian quality, that support and in some places alternate with 
the marl and clay of the new red sandstone formation :—which last, on the other 
hand, is succeeded in part by shelly lias limestone; as in the top of the isolated 
ridge of Aldwick, on the north side of the Yeo, where the stone is in hori
zontal strata, and has the aspect of a congeries of broken shells. The new 
red clay-marl in the lower part of that ridge, on which Aldwick Court is built, 
contains, as I am informed by Mr. Baker the proprietor of the estate, a con
siderable bed of white granularly-foliated gypsum. 

On the northern side of the valley, the calcareous conglomerate is again 
seen in contact with the carboniferous limestone, flanking the Broadfield 
Down range on its south-western side, but declining from thence into the vale 
toward Wrington and Congresbury. It forms the eastern border of that range 
also in the direction of Butcombe and Winford, and again at the western base 
of the Dundry range, extending thence toward the vale of Ashton. Toward 
the Bristol Channel, the new red clay marl is found sustaining lias, in Wolvers-
hill between Banwell and Worle, and in the vicinity of Locking and Weston: 
and the same fact may be observed, in the eastern direction, in the low hills 
which lie between the parallel of Butcombe, Winford, Dundry, and the Avon, 
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and the western side of the vale that winds past Chew Magna, Chew Stoke, 
and Sutton, toward the vale of Harptree. In that vale, a coal tract is found ; 
while the low straggling* hills on the east, which intervene between the vale 
and the vicinity of Bath, appear to be composed of the new red sandstone 
formation, supporting lias partially surmounted by oolite ; and on the west also, 
in the Dundry range, a portion of the lower oolite is superadded, constituting 
its upper part throughout. 

§ 46. The Broadfield Down range is a vaulted inflection of limestone, 
nearly flat on the top, and inclined on the northern side, near Dundry, 25° to 
the north-east, and on the southern, at the brow of Red Hill, 25° to the 
south-west. This form is probably derived from that of the subjacent old red 
sandstone, which, however, I hare no where seen within this range : but the 
limestone of Leigh Down range, which ascends to the north on the opposite 
side of the vale of Ashton, reposes distinctly on the sandstone, as is well shown 
in the course of the river Avon through those rocks. Broadfield Down is 
furrowed on the western side by Br&ckley and Gobble combs; and near the 
mouth of the latter, the strata are gently undulated on the large scale in an 
easterly and westerly direction. T h e limestone of both combs declines at an 
angle of 15° to 20°, into the vale which contains the Nailsea coal-field. The 
organic remains found in the carboniferous limestone of Broadfield Down are 
analogous to those of Mendip. 

Local detached patches of the calcareous conglomerate occur also high up 
on the limestone, as in the upper part of the defile that proceeds from BrockJey 
comb ; and here it partly supports shelly lias limestone, similar to that of the 
top of Aldwick hill. 

§ 47. T h e Bedminster coal-field on the south-western side of Bristol 
(Section, No. 5 ) , is overlaid by the second series of the sedimentary class, no 
part of the coal formation coming out to the surface. But its immediate foun
dation appears to be the same quartzy iron-shot sandstone as that of Brandon-
hill ; which reposes on the carboniferous limestone of Clifton and Leigh Down, 
dipping 30° toward the east of south, and corresponding in this respect 
with the broad belt of sandstone near Cromhall, of which it may be considered 
as the south-western continuation. In the Bedminster colliery are three seams 
of good bituminous coal, two of which are wrought, namely the deepest and 
the uppermost; the former being three feet four inches, and the latter two and a 
half to three feet thick, while the middle seam has a thickness of one foot only. 
The interval between the two principal seams is twenty-three fathoms. The 
roof of the coal is shale, and the floor indurated clay. The dip of the coal beds 
is, throughout this part of the vale, toward the east of south, at an angle of 20°. 
This colliery is at present worked by means of three shafts, of which the north-
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era is eighty fathoms, the middle eighty-two fathoms, and the southern, one 
hundred and twenty-seven fathoms deep. The coal is cut out in the broad 
way. 

§ 48. Metalliferous repositories are found in the carboniferous limestone, 
and in the calcareous conglomerate ; and though of very different eras, both 
contain in general calcareous spar, quartz, sulphate of barytes, galena, cala
mine, brown ironstone, iron ochre, and black ironstone, with some manganese. 

The repositories of ore, in the carboniferous limestone of Mendip and 
Broadfield Down, are beds ranging and dipping with the strata, and veins 
intersecting the series. Both are characterized by walls of white granularly 
foliated limestone, from which proceed on either side columnar concretions of 
calcareous spar, meeting in the middle ; and both also sometimes consist of a 
beautiful congeries of balls, composed of columnar concretions radiating from 
a common centre, partly immersed in a base of granularly foliated limestone. 
These modifications of carbonate of lime form the principal substance of the 
beds and veins, and the connecting medium of the other ingredients. 

In no part of Mendip, does any trace occur of former mining operations 
conducted upon a systematic plan ; shallow pits appearing in most places, sunk 
near to one another, or a long line of excavations made, in open-cj(ast, at 
the surface. In few instances are the workings supposed to have gone to any 
considerable depth; and the common depth perhaps rarely exceeds twenty or 
thirty fathoms. Yet, in this manner, considerable quantities of galena and 
calamine have been raised at different periods, in many parts of the Mendip 
range, as well as in that of Broadfield Down. At present, little ore is raised 
in any part of the tract. 

The calcareous conglomerate has likewise been the subject of mining 
operations, principally in the parishes of Shipham and Roborough, and also 
near Rickford and on Broadfield Down. The metalliferous portions of this 
formation are traversed by veins, in all directions, sometimes in such num
bers as to constitute a kind of net-work on a large scale; the veins observ
ing no regular order in the dip, but being sometimes vertical, and often inclined 
one way or the other indifferently. They vary in width from one to six 
inches, but are sometimes enlarged to the breadth of one, two, and three feet, 
particularly at the points of intersection. Few workings have gone to a 
greater depth in the conglomerate than twenty or thirty fathoms, and the 
extreme depth is said to be about thirty-five fathoms; depending perhaps in 
part upon the thickness of the bed of conglomerate, beyond which, in all pro
bability, the veins do not penetrate into the subjacent carboniferous limestone, 
or into the old red sandstone. 
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§ 49. Mining operations have also been conducted in the new red sand
stone and clay marl formation; namely, in that part which skirts the eastern 
borders of the Broadfield Down range. The upper part of this range, overt 
looking the vale in which is situated the village of Winford, consists of the 
carboniferous limestone. This is overlaid, on the brow of the hill, by a de
position of the calcareo-magnesian conglomerate, which is succeeded by the 
new red sandstone, both declining toward the vale. In the latter is found a 
bed of that kind of clay ironstone, called reddle, which varies in thickness, 
but in some places extends to five or six feet. To this bed, pits are sunk 
at convenient distances, commonly about eighteen yards in depth, and 
connected with each other by means of the underground operations, the bed 
itself being wrought by the pickaxe in the broad-way. The works are car
ried on during the dry season only, when they are free from water, being 
flooded in the winter by the subterranean springs. The reddle thus obtained 
is applied to various purposes; among others to the preparation of a pig
ment. 

In concluding these observations, I shall merely add, that if we consider 
the old red conglomerate and sandstone, and the calcareo-magnesian conglo* 
merate and sandstone, in a general point of view, with reference to their re
lative position, composition, and structure, both will be found to bear evidence 
of the violent disturbances which have taken place during the conformation 
of the crust of the globe. The former, compounded of the detritus of more 
ancient rocks, are spread over formations of an earlier era, reposing upon 
and extending from those of the transition period, to the fundamental granite 
itself; their composition varying more or less according to the constitution of 
the tracts upon which they border : and the calcareo-magnesian conglome
rate also varies in a corresponding manner, when reposing on the carboni
ferous series, or spreading from thence to the confines of the transition and 
primary formations. Analogous considerations apply to the conglomerates 
and sandstones which are partially found in the transition and primary epochs ; 
but with increasing foree to those of the later periods in the geological suc
cession,—the new red sandstone, the iron and green sandstone, and the gravel 
and sandstones of the fourth or last sedimentary series. If such effects attest 
a longrcontinued action of the ocean, subject at distant intervals of time to 
greater or smaller degrees of agitation ; the abundance of marine remains 
distributed throughout the whole of the secondary series, from the transition 
beds up to the latest deposits of the ancient sea, demonstrate a similar action 
in a still stronger manner. 
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